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9814920 



2 



ffi|iE#2 000-3067116 




#^ 11-282167 



mm^} mmm 

m^mi] nhfflMH^ (hiNTF) izM-t^mi^'^.^Ajvu mm 

mxitmmMo 

1, 4xit5izmm<D^mxitm'mmo 

b 2®fc: hm^tmi^x*&^. m^m6izmm(D^mx\tm'm:n. 

1 mizmm(D^mxmmM. 
m^^Q] mmm<^mmmi)'^.jfii^m}iF ah, f (ab' > ^ 
liFv, xiti/>^jv^3i^yF V (scFv) Tffes, w^i<m 8 izmm<D'3^m 
xitmmm. 

[0 0 0 1] 

^^mitmm&izmmi-^jkmmm/Lmv^m(Dj^mxmmmizm- oo 

[0 0 0 2] 
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i- 4f 5p 1 1-2 8 2 1 6 7 

S) ;^)^Mg^Ji^S:«!^5:aDTV^So 
[0 0 0 3] 

ifii?Rtfiic5iitbfcLPsii> mm^mmiihrmmm'f' (tf) ^m^^^^ 

[0 0 0 4] 

[^^*^fi?^ U J: -9 i: "t S ^® ] 

^b<k^ 2::i■'&*^®'^^*■■ 
[0 0 0 5] 

[0 0 0 6] 
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^ciiuTii, m^\m-vM.i^m\zmn-f^A-VByh-h, i-b. ^tj^i- 

b 2:«,N-^{fP>tl^. Mf^c^tfif%i:LT«. Fab, F(ab')2, Fv;5iif® 
m#:^vft> >5:tJfm^<Onr^M^$:Jlj^LTl2^m{CLfei/>^^;i/5-a:^>F V ( 

s c F V hm-t^) ti^mfhti^o 

[0 0 0 7] 

[0 0 0 8] 
1. hTF^#; 

^m^m iz i y mflt^e^ # t^^^/^^ ^ ^ - T'?^^^gi btam^izm^^ti^ 

ii CD ?: ^ j|H -r ^ © Pfl S ia^ -e ^ S o 
[0 0 0 9] 

2. M#:M^y\-f K-v 
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[0 0 10] 

^T, ^■«s:^^»(D^#^5iM^bT^M$tlSt bTFS:. J.H.Morrissey P,, 
^ Cell, Vol.50, p. 129-135 (1987)lCga^$tl7^H b T Fit^d^/T ^ 7 ^@B^'J^ 
#§^-rs:iillC<}:oT#So -r^lD-^. lihTF5:ii-F-rsil^™3^1IS:<^^ 
©^JS/<^^^f-^lC»AbTJg^^t§^IIIIia&?^^^«SI^-ti:^-^^ 

5|t b T ^ M f s r t) T' ^ s o 

[0011] 

^ T F © c - ^mm(Dmnmmm. & ns^ss b ^ t f ^m^itmB^mm^ j: 

M-^ic^Mt- ^i^«^(^^i^«&^i^bT^#^i-^co/)W*b<, -mmiz 
mf-ommo^mm. m^it^ ^^oy.. ^^yh> fesv^tt'^7-^^^, 

[0 0 12] 

tJifffctl-So =Rf*:6!llCli, i^f^JlLi^SrPBS (Phosphate-Buffered Saline ) ^ 
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So 

[0 0 13] 

53) (Kearney, J.F. et al., J.Immunol. (1979) 123, 1548-1550), P3x63Ag8U.l 
(Yelton, D.E. et al.. Current Topics in Microbiology and Immunology (19 
78) 81, 1-7), NS-1 (Kohler.G. and Milstein, C.Eur. J. Immunol. (1976) 6, 5 
11-519), MPC-11 (Margulies.D.H. et al., Cell (1976) 8, 405-415), SP2/0 ( 
Shulman, M. et al., Nature (1978) 276, 269-270), FO (de St.Groth, S.F. a 
nd Scheidegger, D.J., J. Immunol .Methods (1980) 35, 1-21), S194 (Trowbrid 
ge, I.S.J.Exp.Med. (1978) 148, 313-323), R210 (Galfre, G. et al.. Nature 
(1979) 277, 131-133) ^AWjgtC^M$*l5o 
[0 0 14] 

^)V7s^>(y^(Dl]m (Galfre, G. and Milstein, C. , Methods Enzymol 
. (1981) 73, 3-46 ) ^{C:^DT=ff e> CI ^:*'5T'^So 

(PEG) , ^zy^>(^-i )\^^ (Hvj) mfs^^m-^i\. ^^zmmK^^m-^n 

^^'^l^^tc.mzt^:^^)\,7.)\y^si^^^]^^0^^^^:^^^j^^^;^^^^^^^ 

o 

Co 0 1 5] 
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RPMI 1 6 4 0^«?K, MEM^«?S. r CDacD^JJS^^tCffi V^ 

-5iiScD^«?K;^^^M^iBT'fey, se>^c. 4^fi^i^ifii^t (fcs) ^(Ditmmm 

[0 0 16] 

0 0 0@;S) 5:31^3 0-6 0% (w/v) Otg^T'^inb, tg-^-TSr illC J: 
[0 0 17] 

j\-cfv F-v®7.^ u-->^*^<fc^>*#-^D-->^^^'^'■ 
^ [0 0 18] 

ffilg<2^F?l##WO 9 4/2 5 5 8 5#<25j^> WO 9 3 / 1 2 2 2 7 
WO 9 2/0 3 9 1 8#<i5{#, WO 9 4 / 0 2 6 0 2 -^^^^fl^) » 
[0 0 19] 
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>r>^u }^-'^^^intm^m^:^^m%mmizn^Lxmm^i±. ^(Dm^tL 
xm^:^m^jtift)^um^ti^. ifr^o^^^ii, mmmo^mi^t:m^<DtzmLxi3 

Ttt, ATR-2, 3, 4, 5, 7 ^tJ? 8 i^^f^ 6 M^CD^ / ^ n 
[0 0 2 0] 

3. mm^mmi^ 

amne, A.M. et al., Eur. J.Biochem. (1990) 192, 767-775 #M) 
[0 0 2 1] 

®«r^ (V) M^S:n-Kf SmRNAS^Ht-S. mR N ACD#jg|li, <iij^CD 
^''r-i^ymm^L^m (Chirgwin, J.M. et al., Biochemistry (l 
979) 18, 5294-5299) , AGPC^g (Chomczynski , P. and Sacchi , N. , Anal.B 
iochem. (1987) 162. 156-159)^{C J: U^f oT^RN A&iii^L, mRNA Purific 
ation Kit (Pharnaciaig) m^^MLX ^m<DmRN A^mm-T^. tt^. Quic 
kPrep mRNA Purification Kit (Pharmacia|g) 3 i: i: U m R N A & 

[0 0 2 2] 
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ij#3fi 1 1 - 2 8 2 1 6 7 

cDNA(D^mt. AMV Reverse Transcriptase First-strand cDNA Synthesis 
Kit (^-fb^X^ttiS) ^5:«V^T^f e)o cDNA(D^^^^V^mm^n 
OlZit. 5' -Ampli FINDER RACE Kit (Clontech|g) ^ j:tKP C R^MV^fc 5 ' 
-RACE'^ (Frohman, M.A. et al., Proc.Natl .Acad.Sci . USA (1988) 85. 8 
998-9002, Belyavsky. A. et al., Nucleic Acids Res. (1989) 17, 2919-2932) 

[0 0 2 3] 

ma(5Dm<*:ss« (c«) ^n-h^t^D^^A^^m^s^m-^^^-^m 

[0 0 2 4] 

ifii^m^^onmt. mi^mm mm) ^r=.it^m (l^) sm-F^sDN 
A ^su ici§^'< ^ - ^cM^^ii^T'?giM ^ ^^"^ * 

feSVMiH^feJ:tJ^Lmi:ri-Ki-SDNA&#-©l6^-<^^-f-^fi^^'^'^' 
^i^«l9iiS5:?^W««l^^^"r%i:V^ (WO 9 4/1 1 5 2 3#<ii:##M) . 

[0 0 2 5] 



8 



ffiSE^ 2000-306711 




11—282167 



i^^r^iblZ. m:BL^^Jl^y:kh^y^pji-y^^^izmmLX%^\^^ (Ebert, 
K.M. et al., Bio/Technology (1994) 12, 699-702)o 

[0 0 2 6] 

:^mmvit. ±mmi^(Diimz. ^hizm-t^mmmmm^mr^it^zii^ 
m^t (Humanized) ^ti^oimmmt. 

^ ^ M V ^ T 9g ia t- -2) r ^ T' ^ .5 o 

^ ^ ^ 9 Jn;#: SrfiS 3 i: T&'^T' ^ -5 o 
[0 0 2 7] 

t NM^fcM^^, (r e s h a p e d) t hj?i#;ii tl, Zltlli. 

\^ V^19\^mmMm. m^\t^^7.m^ay1^i^^^-^^^ (CDR ; complement 
arity determining region) hm^®^gffi'|S^^M^^l^aL7^c=fe;®T'fe U 

1 2 5 0 2 3 WO 96/02576 "t^^^M) □ 

=R«ce«j{C{i. V'i;xm^®CDRi:lihJ)t^(Z)7b-Ar7-^'MJ|? (framei^or 
k region; FR) ^^Mf ^ J: e) JCSSff Lt^DN ASS^US:, CDR^t>'FRM 

l^:t5^KS:y^>r x'-^ LTMVNTPCR^{Cj:y^Ag-r-5 (wo 9 8/1 

3 3 8 8^^mizmm(D:^m%:0m) , 

[0 0 2 8] 
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^n^yl"-2^V-^mm(Dr^jm^nm\.X%X^^ (Sato, K. et al., can 
cer Res. (1993) 53, 851-856) „ 

itumx-lt. Crl. Cr2, CyS, C r 4 L^T'liC/c. C;i^^ffi^ 

^^:C«5:^#t(|tbT%<^:v^o 
CO 0 2 9] 

^v^Tii, nhM-flsMm (H^) RT^MiDc (vM^lJc) iibT, l^i;au^^2ic5t 

f ^^^SB^'i^^"^-^^^"*'^'^^ ^' ^' °' ^' ®' ^' ^' ^' ^' 
b 1, d 1, b3S.tJ^d3$:fflVNfeo 

[0 0 3 0] 
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[0 0 3 2] 

)^-V^y^, b, c, b i:Rt>*b 2 $:MV>;^= 
[0 0 3 3] 
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M 3. 

^}}_ CDRl PR2 CDR2 

1 2 3 ~A ~5 
12345678901234567890123 45678901234 567890123456789 0123456 
Z37332(a) DIQMTQSPSSLSASVGDRVTITC KASQDIKSFLS WYQQKPGKAPKLLIY YATSLAD 
S68699(b) 

P0l607{c) 

S65921(bl) _p g__^ 

X93625(b2) _ „ , 

K S 



CDR3 FR4 

6 7 8 "9 10 

78901234567890123456789012345678 901234567 8901234567 

Z37332(a) GVPSRFSGSGSGTDFTLTISSLQPBDFATYYC LQHGBSPYT PCGGTKVBIK 
S68699(b) y 

POl 607(c) Y I 

S65921(bl) Y 

X93625(b2) y 

[0 0 3 4] 

t^Byj tLxmmt^m^ rb-bj , ri-bj , Rxf ri-b2j ^miz 
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[0 0 3 5] 

Fab, F(ab')2'F^' ^fcliH^^U < liL^(Z) F v U 
-"t:'3^/^^-&7^i^>^>'^^^'^ ^ P V (scFv) *'J^lfe>tlS = 
[0 0 3 6] 

/<^^-lC^Abfc=^. ig^;&?g^«HflaT*^mS*^ (Mx-li, Co, M.S. et al 
., J. Immunol. (1994) 152, 2968-2976, Better, M. & Horwitz, A.H. Methods i 
n Enzymology (1989) 178, 476-496, Plueckthun, A. & Skerra, A. Methods in 
Enzymology (1989) 178, 497-515, Lamoyi , E., Methods in Enzymology (1986) 

121, 652-663, Rousseaux, J. et al.. Methods in Enzymology (1986) 121, 6 
63-669, Bird, R.E. et al., TIBTECH (1991) 9, 132-137#Bg) o 

[0 0 3 7] 

^^\^y)yiJ~^1^\.XTm^t\>^ (Huston, J.S. et al., Proc.Natl .Acad.Sc 

i. U.S.A. (1988) 85, 5879-5883) „ s c F v jC^^t^ H^VM^tiS JctJ^ L^V 

[0 0 3 8] 
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[0 0 3 9] 

<fcUS^$i±^3i:X)^T'^S„ *|g0.g{c^{:fs rjit^j {cii - tie^wm^cD^r^^- 
[0 0 4 0] 

Ui$^<ommmtLX. ^V:n^l'y^'Vzi~j], (PEG) ^(D^m^"?- 1^-^ 
[0 0 4 1 ] 

mm<D^^izmmLt^mi^m^^it. ^A^(D:&mizj:i)nm^^. mm-t^z 

;i/;^t&«9^n^-^jr-/x>/\>-b-- (human cytomegalovirus immediate ea 
rly promoter/ enhancer) $:#lf ^ 3 i: i^t-e^ So 
[0 0 4 2] 

tt=.. t<Dmiz^mmvmm^ti^tfii^^mizmmx^^^u^'-^-y=[iy 
^^y-ti—tLx. uhu^^fAy:^. JKu^r-x-i^^-f r^j^^jvy^. i,^ 
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T^'^'f ;i/7.4 0 (s V4 0) ^<z)'i7^;i/x>^a^-^-/'x>A>-9'-, 

V>lit: hXU>>;f-t/3>'7T^^- 1 a (HEFla) ^ if Bi^L^^fflil^fijf^ 

CD :^ n ^ - ^ - / X > A > -y- - ^ # If ?j ti -5 o 

SV4 0 ^n^-^-/X>A>-b--S!^Mt--5^'^(iMulligane>®:&^ (Na 
ture (1979) 277, 108-114) tCj:U, ^ fe> H E F 1 a ^ n ^- ^ -/X>/\ > 
i?--$:dlffl"r-5@-^liMizushima f>(D:J^^£ (Nucleic Acids Res, (1990) 18, 53 
22) iciU, ^^{cM^^^3^5:^?e)3i:3b'J'e^S. 
[0 0 4 3] 

=E-_^_5.^jfS - t*^-??^^. lac z^D^-^-$:«M-rS^-^»WardP, 
(D^^ (Nature (1989) 341, 544-546; FASEB J. (1992) 6, 2422-2427) lCj:y 
, fe^V^^ia r a B >^n^-^f-^^M-r<5^'^iiBettere>(D:&^ (Science (1 
988) 240, 1041-1043)lca:y^^'rSZ:i:*'?T'^So 
[0 0 4 4] 

pe 1 B y-t-;i/Be^J (Lei, S.P. et al J. Bacterid. (1987) 169, 437 
9-4383) Sr-eSMf tl^^J:V^, ^LT, /<U ^^^XAtC^^StlfcMf^t^r^ilbfc 
*n:f*^(Z)«lit$:3i^?Jlcmi^a[l.T (refold) ^flSi-S. 

y ^/-Un^/Kh^^^^^x^-if (APH) 5te^, ^^Vy^-r-^ (TK) 
a-fe^, :^^®dp4j->f^>>ryr.>/jNX7iNy 5ifi/;i/h^>;^>73i^--^ (E c o 
gp t) il>fe^, i^n FnHiEMTti^m (dhf r) ^t^^■^^^t^3i:;^)^T'^ 

-5. 
[0 0 4 5] 
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^tL<{t. ^^mvmm^n^ifimt. m%mmm. m^itcuo, cos 

, ^a:n-V, BHK, Vero, H e L amm^X^m^tl^o 
r^^ClC, J^iC^m$tlfe^i±MS: i n vitro^j^^in v i v o T'^ 

^mmtLX. DMEM, MEM, RPMI 1 6 4 0, IMDM^r-fi^M 

t^ztf)^x^. ^^m^itm (Fcs) ^(Dskmmm^mm-r^^n^x^^. 

[0 0 4 6] 

7. tfi^(D^m, mm 

^LT, Hyper D, POROS, Sepharose F.F. (Pharmacia i^) ^iij^mf^tl^o ^ 

(Dm. mncD^yA^Mxmm^tix^^^^m. mm:^m^mm^tnt^<. ^ 

ii^Z.iUZ^V. Ui^^^m. mmt^Zt:^'^X^:^ (Antibodies : A Laborat 
ory Manual. Ed Harlow and David Lane, Cold Spring Harbor Laboratory, 198 
8)o 
[0 0 4 7] 
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[0 0 4 8] 

^^n^Alt. — laiCO^^Mlkgfefc'; 0. 0 0 lmg^^P, 1 0 0 Omg<D|SH 
X*mitn^o $>'5^^tt, «#S>^y0. 0 1~10 0mg/kg, f^t.V<itO. 1 

[0 0 4 9] 

TiS^J-fb"^-?) 3. i::!?)'^'? ^ (Remington' s Pharmaceutical Science, latest editi 
on, Mark Publishing Company, Easton, ^ffl) , ^^6«JlCi^^$ tl-Sji^^^ 
iO^ 5:^ IC-^tf =fe ® T' o T J; V^o 
[0 0 5 0] 

:^hU'^^A, ^^^y. ^f=-;L'-fe;i/D-x. x^;i/ir;i/n-:^, 

>?.5^ru>®E, ti hiiiimT;!/-^^ > (hsa) , -r^xh-;!/, y;i/tfh- 

[0 0 5 1] 
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0, Tween2 0, hlfil^f T;1/:/^ >^$:*nx.7S:%<5D SrdgM-tS 

[0 0 5 2] 

ic, HJgM^c J: »J :^mm ^ S lC:^^fi?;{c|B«t- S . 
# HifeM 1 . 

mmmm^y^-^ijmx. mm^^. m^^m^-? m. ■«sfi2.99-5.8i kg) iz 

^m:^^mzxmMht:Ll?S mg/kg/hr (2 ml/kg/hr) £Dffl*-e6 

^A-VByi-h2i ^0.3 mg/kg (1 ml/kg) , ^fl^S¥©M#^{Ctt^^ (20 mM so 
dium acetate/ 150 mH NaCl, pH 6.0 ) S:l .l/kg , -etl-TtlLPS i^ggtiA^i^ 

®io^t&{c^MW®:#b;t„ 

[0 0 5 3] 

^ ips^m^Amrmzi^mmmizmmLx^\>^t^itj^-v'j]y^V'!7:nymmit 
jkxj^m^miktim^ zfu huyi^ymm. itm^y^zrv j-^ymm. itm 
^y^^vy-^mmmmm^mmhrcio ^to^^m. m^<o^^izL?s aAicj:u 
z^u huy\^^ymmitm:RL. stm^y^y^vj-^ymmitm^p. ikm^y-< 

mm'mz^m-t^mmjrhMv^m^mmx^^^ii^'^m^iij^tt^-ot^^ 

[0 0 5 4] 
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^ 4 





*f M 11 
(n=4) 


(n=4) 






LFS^ABfr 


LPS^Am 


3^ D h p > tr > 
i^fei (fci>) 


11.1±0.3 


15.8±2.3 


10.9±0.3 


11.7±0.6 


(mg/dl) 


150 ±20 


90 ±20 


170±10 


160 ±20 




0±0 


43±14 


0±0 


8±4 



[0 0 5 5] 

-^mmnhTF (shTF) itpj.r<D^z>izj^mvt^o 

i>>Wffiit^^, DH F Rit^^$:-^t^) {C#Ab, C H 0|flJISJC#A U H 
h T F© c DNAlB^rjli James H. MorrisseyP><Z)#^ (Cell (1987) 50, 129-135 

0 IJSlXJ^I 0 2{C^L:to G4 1 81CJ; ^^J-fe 1/ ^ 3 > ^^MiSS?:^^ 
L, $ ^{C^ h hl^^if- hT|g^itifiiS:;5)H:t> s h T F^gJg^lS^^il LT^o 
[0 0 5 6] 

z:®HJJI|gS:^lfll?f^%CHO-S-S FMII (GIBCO) T'^«L, shT 

F^^timm±m^nr:L. m^M<D4 omMhv:7.^mmmm. (phs. 5) -e 

E'fgtC^f^L, ZOmMhV^^mmm (pHS. 5) "e^^^fbLT^ Q-Sepha 
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rose Fast Flow^^A (lOOmL, Pharmacia Biotech) iC^iUL, 0. IM 
N aC 1 ^^timmmmvm^^. l^aCKDmm^O. SM^L. shTF$: 

ry^^^^J^^ia^^ ^>i>g|#(io, ooorpm. 20^) iz^v^mm.!^ 

S?:tfcia$-B:fcc S: Butyl TOYOPEARL (SOmL, TOSOH) JC^^JOL, 
2. 5MCD^^T>^-'t7A$:#t? 5 0 mM h 'J (P H 6. 8 ) 

[0 0 5 7] 

5 OmMhy;^JS^^«?t (pH6. 8) cfi, ^S^mT ^^-'i^ A^i^S^ 2 . 5 
M;^)^^ OM^-ett^fillJCTtf, s h T F $:^ffiS-&7to s h T F ?:-^t? ti°- 
i)-$:Centri-Prep 10 (T^=l>) T'^g*iL/fc= 1 5 0 mM NaC15:-^t^2 
OmMhU;^ifem^«M (PH7. 0 ) T'^^fb L T S K g e 1 G3 0 0 0 
SWG:^7^A(2 1. 5 X 6 0 0mm, T O S O H) {ClgJiMSr^illb. shT 

Fotf-^Hr^-^rHiflxUT^io :in^o. 2 2 /x m(D :^ y y ^ jv^ --emj^ 

mmL. -er^MbihTF (shTF) nvr^a m.n(Dm,^m2 a o nmoy^jvm. 

^mm^e=4 0, 1 3 0, 4J>^«$:4 3, 2 1 0 ^ UT, ^)|Sf(Z)?gSS:Wai L 

[0 0 5 8] 

2 . mT F ^ y ^ P :h;i/^n:#:g)f^Sg 
1. \:lhTF<Dmm 

H hJI&S8;&^e)(DT F(Z)MSSfli> I t o h(Dl3^ (Ito,T.e) J.Biochem. 114, 6 

91-696, 1993) {C^CT^ffofen f^t)^, H h g^M?: 1 0 mMJ^-fC^ ^if ^ 

(TBS, pH7. 5) cfI-e;^^^^;:^-f x^, tfcit^^^r-fe h>T'H^ifliL. m^t\^ 

f:Lmmm^2% Triton X - 1 0 0 $:'^t^_hSB^«?K^cM bT T F 
[0 0 5 9] 

:L(D±,Wti''c> Concanavalin A-Sepharose 4B;!7 ^ A (Pharmacia) feJ:t)^JaTF 
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S e p h a r o s e 4 B ^ A (Pharmacia) $:MV^TT:7^' 

, Ami con) T'tg*ib, 5|tt5S«ai: LT 4 X:T*^#l/fe= 

5|tig^(at|i<39T F-^Stt, r^lRcDMT F^y ^n-:h;i/Mf*: (American Diagn 
ostica) t^V ^ U~i-JVltfiii^ (American Diagnostica) S a n d w 

ich ELI SAX'. mm^MTF^mmiZLX&MLtco 

tr:^mm^ffa<Dnmit. 4-2 o%mm^m^vT^v/i7^ \^^ji^m\^x 

S D S - P A G E L % (?) ^aS^fet- <5 r il T'fltM L/ 7^:0 
[0 0 6 0] 

2. ^^tJ\>(zrv F-v^^-^Sg 

5|t$gthTF (jii«;7 0 /i g/ml) S:^^»<D F r e u n d 0^^r i^^^''?^ h 
(D i f c o) Hm^L. %^tl^t=.^. bmmo^B a 1 b/c^iH4y"i7X (H 
:2fi:f^.-Y-;i/>^U/1-) cDffiSI5>eT{c, T F i: UT 1 0 g / vi^x i: j: e> 
^&Vt^o ^m:^&<D 12, 1 8JS:tJ^2 5 H^lCliF r e u n d ©^^^Ti^^a. 
A> h i:tg-^L;feT F 5 g h ^-5 J: ^ lC;g^TtCjiAD:feigb, M^^^ 
3^2lLT32HBlCPB S T?#flbfcT FM?giS: 5 ^ct g /-^^ T.xm^l^U-^l' 

[0 0 6 1] 

«3^^^C5 3 H^lc4E®"T';7y^*ve,MJBg$:i)|$gb. iiSiSafSCT'*?; 1 / 5 V 
•^/x^xn-vMia^P 3 u 1 ii;i<Ux^u>e!^U zI-;^^S:Mv^Ta^l-^$^±fe 
o ift-^M^: 1 oyo-^T^yS^-ffifii^t^r-^t^RPMI - 1 6 4 0^^ (J^^TRPMI 
-^^iL-t^) (Lifetech oriental) {C^ML/> 9 6 Tt:/ h IC 1 H® V^7;^ 
IC0^4 0 OT^fiiabfeo m^^. I. 2, 3, 5 H@lC;^^®:5f^»S:HAT ( 
fecfctJfcondimed HI (Boehringer Mannheim GmbH) S:-^t?RPMI - 

[0 0 6 2] 
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«-t^m#:6® (ATR-2, 3, 4, 5, T^O^S) ^||^•t'5>'^-f ^ U K- 

[0 0 6 3] 

1^ 3. JK:7K(^#S§fe<fct>'m^®ffi^ 

tfiSLfc/N-f :/U K-V(Z)K7K®^|g{iS^^C^^eoT^f o^o -tJ&t^t.. in v 
itroT'l8ff^L/fcA-r::^U F-Vl 0^ D 2 HI J^iffigp^lC^ 

ffi7K*^e3®M#:®3WS^li, Protein A;5j^ A (0:*:;{f^i/) ^mMVtz. ConSe 
pLC100i/>;7^A(Millipore) S:MV>Ttfofeo 
[0 0 6 4] 
4, Cell-ELISA 
^ TF$:]«|g^i■rsri:T'^e>4^TV^Sfc: hUSIM^fi^KUHJiS^ J 8 2 (Fair D.S. 

6>, J.Biol.Chem., 262, 11692-11698, 1987) S: A T C C J: U #Ab. RPMI 
-^%cfi> 3 7X:, So/oCOg, 1 0 0%M^O^f^^T'mf^- a^^Lifeo 

C e 1 1 -E L I S A^yi/- hli, 9 65^:/b- NfC J 8 2MSM$: 1 0^ M 

?g (PBS) l?2lHl^#b, 4 %A°^d^;i/Ar;i/7'li K?t?t (PFA) $:An;lT 
^?^TT'l Ore-^Mt-SdiiT'S^ffc-rs^^tCjioTf^SgUfeo PFASrB^^ 
PBST'?^fc?^^, 1 %B S Afei:t>'0. 0 2 %T P^t-f- h V O h.^^tiT r 

i s^»M (Blocking^»M) ^iU^X. ■g^M^* T' 4 X: T'«# L T^o 
[0 0 6 5] 

C e 1 1 -E L I S AttJetT® J:e)lC^ofc, t**:*)-^, _hlBCD J; e) IC#S^ b 
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'7mm±m^M^Xmm.X' 1 . 5mm&}Z>.^'^t=.o O. 05% Tween20 

G (H+L) (Zymed) S: 1 ^K^SfS^-fr, 1 mg/mlCO p - - h n 7 ai- 

;i/jtvX^x- N U i^/ACSigma) §:»LT 1 ^r^=^{C4 0 5 nmic J-t 1^ 

[0 0 6 6] 

5 0/* l®5mMCaC Ig ^i:t)^0. 1 % t7 i/jfli^tT;i/^^ > ^-^tf b U X 
(TBS: pH7. 6) \Z1 0 (il(D\L hl^MS^fe h n 
^ y^WL ( 5 ■g/ml) (Thromborel S) (Boehring) }ll 0 n I (Dy T ^ ^ —V I 
Ia^lK(8 2. 5ng/ml) (American Diagnostica) Sr^iHb, ^M"?? 1 
;K;;5$-&-5^^-eTF/Factor Vila ^.^^^m^-^-^fc-^^ 1 0 /i 1 
{C#flb7^Jn:TFfii:^z|s^^=bb<t*A-r K-V^^_h«^<fct>* l 0 1 ®Fa 
ctor X|§?gt (3. 2 4 5 /* g/nl) (Celsus Laboratorise) &^itIbT4 5:$3*ra 
Kl^-^"^. 0. 5M E DT AS: 1 0 itt l^iDfSr il-eyKfSSrifi^?) fee 3Z:C 
2mM S- 2 2 2 2^?g (H-'fb^^iS) S: 5 0 l^Mb, 3 0:»'r^®4 0 
5ninlC^l:f-5®3¥i^^^fc5:%oTT FCD Factor XaM^vSIS b 7^= Z.(Dl5WiX 
li, TP/Factor Vila ^^-^^fci: Factor Xil(Z)M-a-S:ia*-r'5m<*iC^?S'[4lM^"e 

[0 0 6 7] 

6. jfiL^'^HPWtSSt!!^^ 

rPSKCDiESll hJfilil (n-y>7t-^;r) ^fflV^. 1 0 0 m 1 ^CJi^^C#3^ 

b7^mTFin;f*^^?K5 0 /i 1 S:M5mbT3 7 ICT' 3 ^r^H^S^-*:*^^. 5 0 /* 1 
(DMV^M.^^VnyH^^'yT.'^y^Wi {I . 25ing/ml) Sr^AlIb, jflllK*^'^ 
@-r'5*T'®^r^$:«^@^r«^aS (CR-A: Ameiung)T'lI^b;^o 
[0 0 6 8] 

7. iaflscDT'f y^>r 
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mi^r^V^^lfy'^^vh (Amersham:^:!^) S:M V^T^^:fls:©T>f V ^ >r 
[0 0 6 9] 

^ 5 

ATR-2 IgGl. k 

ATR-3 IgGI. k 

ATR-4 IgGl. k 

ATR-5 IgGl, k 

ATR-7 lgG2a. k 

ATR-8 IgG2a. k 

[0 0 7 0] 

(1) mRNA(Di®®{ 

##M2-e#7t/N-YyU F-VAT R- 5 (IgGl/c) j^)^ P> m R N A §:Quic 

k Prep mRNA Purification Kit(Pharmacia Biotech) $:MV^TIil^L/?^o h 

:^>rXL, :rud' (dT) -■l2;i/n -;?.xA>:*F^AlcTmRN A SrMSSL, x 
[0 0 7 1] 

(2) '7^:7.mu^ymm^n- K-rsa^^^® c DNAODf^ig^tjtJiiiji 

(i) HmvmmcDN A(D^U--y^ 

<^>^ n- — ^^/li, 5' -RACE MCFrohman, M.A.et al., Proc. Natl .Acad. Sci . 
USA, 85, 8998-9002, 1988; Belyavsky, A. et al., Nucleic Acid Res. 17, 291 
9-2932, 1989) iCfcU^^ofeo 5' - R A C E ?S{CliMarathon cDNA Ampl if icat 
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ion Kit(CLONTECH) ^MV^, m^it^ hm^(Dm:^lCVt-oX^f ^ tco 
[0 0 7 2] 

A synthesis primer ^^iO;i, «^e^^llil4 2X:, 6 0 i^KMl^S^-^S - ^l-^ 
U c DN A^(5DjS&^¥S:^fo;to 3tV ^ D N A ;K U ^ ^ - if I . DNAU:^--^ 
, RNa s eHT'l 1. 5 ^fg, T4 DN AjKU ^ ^-if 1 6 °C, 4 

[0 0 7 3] 

T4 DNAU^-ifT'l 6TCT*-^)S/;51--S:ii:(Cj:U, 2^^cDNA(^) 
M«lCcDNA y^-zT^-^^^Xyfc. jR^&M-^^Slil OmM Tr i c i n 
e-KOH(pH8. 5), 0. 1 mM E DT A^?g[-^ 5 0>^{C#f?b;feo Zl 

-{CtiMHC-G 1 y^-rv- (i2^rj##l) (S.T.Jones, et al., Biotechnolo 
gy, 9, 88-89, 1991) ^d^Mbfeo 
[0 0 7 4] 

ATR - Sm^H^VM^lCM-r-SPCR^^gli, 1 0 0 1 cfilC 1 2 0 mM 
Tris-HCl (pH8. 0), 1 0 mM KCl, 6 mM (NH4)2 
0. 1% Triton X-100> 0. 001% BSA, 0. 2 
mM dNTPs (dATP, dGTP, dCTP, dTTP), 1 mM Mg 
CI,, 2. 5 rL- ^y h(Z)KOD DN A^KU ^ ^-i^' (^?¥^$t) > 3 0~5 

La 

0 pmo 1 e(Z)r^«'>^^-^^-rv- iMtJ^lCMHC-G 1 ^^^-f-x'-, ^tJ^ c 
DN AT^::^^-$:3*Mbfe c DN A®^j;Sig-^i^ 1 ~ 5 n 1 Sr^Wf -So 

P C RliV\-f tl^DNA Thermal Cycler 480 (Perkin-Elmer) St^Vn, 9 4'CIC 
T3 0#ra, 5 5-C{CT 3 0#r^, 7 4 °C ICT 1 :9-r^®^aM-9--r 5^ ^^"e 3 0 EI^T 

[0 0 7 5] 

(ii) L^VMilicc DN A®^D-->^ 
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<D^U--y'^lt. 5' -RACE m (Frohman, M.A.et al., Proc. Natl. Acad. Sc i . 
USA, 85, 8998-9002, 1988; Belyavsky, A. et al., Nucleic Acid Res. 17, 2 
919-2932, 1989) {Cj:U^fofco 5' - R AC EjS^lCliMarathon cDNA Amplif ic 
ation Kit(CLONTECH) S:MV^, h^#CDM;?lC^o Tffo ISIB® 

J:e){CLTiS$gLfemRNAj^l g c DN A-^^^9>f V- $:;(;U 

X., «6^^^^i:4 2°C, 6 0^^r^;S/t.$ia:S-i:{CJ;U cDNA^©3^^^^& 

[0 0 7 6] 

# 3tlS:DNA;J<U^^-if I, DNAU;^f-^\ RN a s e HT' 1 6 °C, 1. 

5mm. T4 DNAjjfU^^-ifT'l 6'C. 4 5 ^r^^j^l^it^ - ^C j; U , 
2*^c DNA?:-^^L7^o 2*^c DN ASr^oi -;i.:5ttJf^ n n^;i/AT'» 
mL/> x^J? y -;i/tfc|gtc J: y lUiKLfeo T4 DN A U 1 erT— 

*5i--5z:i:{c J: 2:^cil c DN A(^MjJSgfC c dn a r^^':/^-$:3g^Lfeo 
>S^5ig-^?Stt 1 0 mM Tricine-KOH (p H 8. 5), 0. 1 mM EDTA^M 

m:/^-('^-lZ{tMKC-:f^>('^-- (BB3WJ## 2) (S.T.Jones, et al., Biotech 
^ nology, 9, 88-89, 1991) ^^Mbfe„ 
[0 0 7 7] 

PCR^?gli, 100/^1 cfi{ci20mM Tris-HCl (pHS. 0) 
, 1 OmM KCl, 6mM (NH^ ) g SO4 . 0. 1% Triton 
X- 100. 0. 001 % BSA, 0. 2inM dNTPs (dATP, dG 
TP, dCTP, dTTP), ImM MgClg, 2. 5=L=.yh<DKOD 
DNA.-KU^5--e (m#^M) , 3 0-5 0 pmo 1 e CDT^>^^-:/^^ V 
-lMt)f{CMKC:/^>rv~, iSttJfcDNA T^5r:7^^-$:3®^L7^cDNA® 

/Kj^&ii-a-^i /tt 1 ^^m-t^o 

PCRiiDNA Thermal Cycler 480 (Perkin-Elmer) &MV^, 9 4'C{CT3 0# 
5 5iCtCT3 0#ra, 7 41C{CTl:9-|S<3DMS-9--r^;i/T'3 OHfTofco 
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[0 0 7 8] 

(3) pcR^mmo)mmM^)^^t 

ItilH® P c REf^m^m ^v^J D n AT'ttm b, JfiPi b fc D 

NA»T;t$:X^y-;i/tfc|glCJ:ytlIlKLfeo DNAWT^tSrTO^^Xma I (New 
England Biolabs) j: 3 7 °C 1 Nf^^b b fco X m a I MfbM^^ 2 % 
*^e>3%©NuSieve GTG T O - (FMC BioProducts) V^fc T ;i/D - X^;!/ 
«^^l&lCJ:*;^ilb, H^VMi|!ci:bT*5j5 0 0 bp:R, L^VfMi: bTJfi!l 
5 0 0 b p:g(DDNA^n^#^t-<5T;«fD-;^;¥«:^ymbfeo ri^Xl''7.}H 
?:7aly-;I/.5:t>*^^□:^-^;l/i^T^fiffib, dn A^r/t^rx^ -;l/T'tfc^SS^^f- 
=^, lOmM Tris-HCl (pH8. 0). 1 mM EDTA^?Ra:^T 

[0 0 7 9] 

^-^r-^tfXma nmbD N AE^/t il> Xm a I "eM^bi"^ ^ illC J: UMSSbfc p 
UC 1 9^^:?^^ K'<i'^-i:^DNA^>r^-i^3>=^r^y h V e r. 2 (SM 

r(5D3*5isg"<E-^^S::^©ffi JMl 0 9=3>tf7^> hMIS (-^y;i<>i^->) 1 0 
O/iltCiDX, *±T'3 0^^r4, 4 2°C{CT l^^r^#Sb/S:o 
[0 0 8 0] 

r^VNT'3 0 0 /i 1 CDHi-Competence Broth(n^)/ >) S:*n;t3 l'C\ZX 
im^>(y^=L^-Vhfc^. 100/ig/ml T>tf2/U>&^tfLB*^ 
(Molecular Cloning: A Laboratory Manual, Sambrook, et al., Cold Spr 
ing Harbor Laboratory Press, 1989) (J^T, L B A^^^^^f^t") ±.\ZZ.<D 

3 7-cicT-:s>r>^^^-^bT:fej©a?^s«^#;^^*^^= 

LB A^%i:l5^1-) 3Inl^^V^^i4mlT'3 7lC{CT-^^^b, S^lB^Ji'*^ 
e>QIAprep Spin Plasmid Kit (QIAGEN) ^^V^T:/9X^ FDNA^MS^b, ^ 

[0 0 8 1] 
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(4) '^^:^^i^ymm^n- h^i':s>m^^0i^&mnmm 

mmo^^^^ \'^^(DoDNAn-mmO)^mm^i^dye Terminator Cycle 
Sequencing FS Ready Reaction Kit(Perkin-El«er) 5:MV^, DNA Sequencer 37 
3A (Perkin-EW) iCJ:U^^L.7-„ IB^^'J^^M^^^ V- LTM13 Primer M 
4(SrSJt) (gH?(I#^ 3 ) ^O^MIS Primer RV(SM^t) (SH^fJ##4) SrMW 

[0 0 8 2] 

-Kt-6ite^$:^;tt-^^9;^^ A T R - 5 H v/ p UC 1 9 ii^>& 
^LTL^VMiilcSrzi- Sit^^Sr^^f 5 y^;^ ^ KSrATR- 5 L v/ 
PUC19^^^U;^C, :^^;^^KATR-5Hv/pUC19JC^^tl^:^V 

^^n^nm^m^5Rt^9 9iz. katr-sl v/puci 

[0 0 8 3] 

i^^f^mLt.. ATR-5^f4^VMi|!c$ri2-KfSJ»e-?.^t:h^^CM^^=r 
[0 0 8 4] 

(1) =^^^M#:HmVM^CD^i^ 

t:h*it^HMCfIJ|lcS:=r-K^^^jH-C^.^-{C^^t-^Ac«?)JC, ATR-5 
M^H^VfW^PCR^S{CJ:y^0Lfc. 5' -M:/^^-.-- c h 5 H S (ig 
^m#7) iiVM^$:zi-Kt-^DNA©5' -*Sg{C/W XU So 

KozakZF>-fe>-9-X@2^J (Kozak. M.et al., J.MoI.BioI., 196, 947-950, 

1987) Rzj^mmmms a 1 i0mmm^is^m^^^t>izm9fLr^. 3' -m^^ 
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[0 0 8 5] 

PCR^?g[li^ 1 0 0 A 1 tf^lC 1 2 OmM Tris-HCl (pH8. 0) 
. 1 OmM KC 1, 6mM (NH^ ) g SO^ , 0. 1% Triton 
X-100. 0. 001 % BSA, 0. 2niM dNTPs (dATP, dG 
TP, dCTP, dTTP), ImM UgCl^^ 2. 5rL->yh®KOD 
DNA/KU^^-if (mWWm.) . 5 0 pmo 1 e ® c h 5 H S ^^-f V-Mt>* 
ICC h 5HA>^^>rv-, AX:^mmDNAtLX 1 At 1®^^:^^ KATR5H 
v/pUC 1 9 ^^M^^o PCRtiDNA Thermal Cycler 480 (Perkin-Elner) 
&MV^, 9 4°C{CT3 0#r^. 5 5r(CT3 0#W, 7 4 °C ICT 1 :^)'^^©^ali■9- 
>f ^;i/l?3 OHI^f ofco 
[0 0 8 6] 

PCR;K/^^M^?S&-7 3i7-;i/S:t)f^'nn;i^;i/AT'«lffib. if<igb;feDNA»T 

;t5:X^y-;^tfcM^C4:^;laIKbfco DN Am>t$:0II5W^N h e I 
ICJ:»J3 7"CT*l^r^m^t:L, ?^V^T^0JIS^* S a 1 I lCi:y3 7TC 

T'l^^M^tbfeo Z.(Dmitm^m^^% NuSleve GIGri^U-T. 
(FMC BioProduct s) $:^V^fer 

Hb, ,=^4 5 0 b p;R0DNA^;t^-^*-rsT;i/n-x;t^«'jmbfco t:^/ 

J8$-&fei&, TE 2 0 UC^^fbfeo 
[0 0 8 7] 

^n-n>^^/^^^-tClif[I!$S^^Nh e I, S a 1 I 5:tJ^ S p 1 I . Bgl 
II(3D^il£@H^'JS:#Abfc35c^pUCl 9^^3f- (^^AT. C V I D E C illS-^l") 

ilNhe i:&OfSa 1 I T'M^fcl-S CI i: ICJ: U MS^J bfcC V I D E C ^ - ^ 
DNA^>f >!f-i/3>^^y h V e r. 2 5:MV^, ^#<D^Q!:^{C^VM 

6 °c 1 ^r^^S^S: $ -tiriiM b 7^ = 

[0 0 8 8] 

r(3D^*gM-^#jS::^jlia JMl 0 9 l>»flS ( - ^y i^'- >) 10 
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0 n 1 \ZM^. ^±T'3 0^ra> 4 21C{CT l^lS#MLfe„ ?i*CV>T'3 0 0 1 
®Hi-Competence Broth(- S;- >) ^mXZ 1 ''C\ZX 1^^^ y ^ =lK- 

% 3 m IT' 3 7t:iCT-^^#b. ^QIAprep Spin Plasmid Kit (QI 

AGEN) §:MVNT::^^X^ KDNA^Mi^L^o 
[0 0 8 9] 

Zf'yT.^ K*® c DNAU - KMJ^®|&S@H3^J$rDye Terminator Cycle Seque 
ncing FS Ready Reaction Kit(Perkin-El«er) S:MV>, DNA Sequencer 373A (Pe 
# rkin-Elmer) {Ci:i;^^Lfe<, iH^'JS^^M^^-f V- ^ LTM13 Primer M4(St@ 
it) ^r>*M13 Primer RV(S?g5t) S:MV\ n:^n(D^mmn^mm-r ^ ^il\Zii 
»;B2^ri?:^^b7t„ 3®ATR- Sfit^i^H^VMJ^&n- Ki-Sit-^^^r-^^t U 
, 5' -{KfJCS a 1 I^lieBH3?rj^tJ?Ko z a kii>-fe>i^>^gB^fj, 3' —flftcN 
h e lUMmn^W-DZT^T.^ F^chATR5Hv/CVI DECi:^i&L;t 

o 

[0 0 9 0] 

(2) ^i^^mwiumvm.moymm 

ti hm^LlgClRJ^Srzt- \^-t^%^K^^-\zW^^^f:Lmz. ATR- 5 
^ ^1*L^VM«lcS:PCR?5Slca: y^fififL;^, 5' -M^^-T V- c h 5 L S (IB 
^lf##9) liV«$:zi- Kf SDNA©5' -5l^3g{C A>f >ry ^.f XL, K-d 
Koz a k3>1z>i?-:;^iH^J (Kozak, M.et al., J.Mol.Biol., 196, 947-950, 

[0 0 9 1] 

PCR^M«> 100yttlcfi{C120mM Tris-HCl (pH8. 0) 
> 1 OmM KCl, 6mM (NH^ ) g SO4 , 0. 1% Triton 
X-100, 0. 001% BSA, 0. 2mM dNTPs (dATP, dG 
TP, dCTP. dTTP), ImM MgClg. 2. 5:i^^yhCDKOD 
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1 1 — 282167 

DNA7i<V ^^-"^ i^^Wm) . 50pmo 1 e 0 c h 5 L S >r V -Mt>* 
ICC h 5 LA>^^>rv-, J^V^mmDNAHhX 1 H ICD^^X^ KATR5 L 
v/pUC 1 9 S-^^l-So PCRliDNA Thermal Cycler 480 (Perkin-Elmer) 
$:^V^. 9 4'CJCT3 0ST4> 5 5X:iCT3 0#^, 7 4 ICT 1 ^r^a)MS-9- 

^ 3 0 im^To 

[0 0 9 2] 

^^.x^f y-;i/?:fcM{cj:»jiaJKbfco dn A»T;^&tll«i^^s p 1 1 (S?e5§) 

{CJ;U3 7°C-ei©raM<bb, r^VN-eMPW^B g 1 II (StSit) JC<J:y37iC 
T'l^ram-ftU^o rCDm^biS-&^fe»S:3% NuSieve GTGT U (FMC BioProd 
ucts) 5:MV^fcr;!f^-;^>^;l/m^^i&^CJ:^;^lib,>«J4 0 0 b p:Ra)DNA 

n>Js;L'A-e»aib> DN A»T;t$:X^ y -;i/T'M$itfc^, 2 0/tl(DTElC 
[0 0 9 3] 

iJkxy^B g 1 ii-eM^b-r-5^i:icj:Uii$^bfeCV i de c^^ ^-&dn a^ 

^^-i/By^^^ hv e r. 2 (S^SJt) 5:MV^, ^#<D^:^(Ct^VM 6 "Ce 1 

z:(Z)*ij^?S-^^fe?::^l©® JMl 0 9 n^fcfT^^ hMM i=.^yii<y^:^-y) 1 0 

0/.llC*nx., ^±l:-3 0^^r^, 4 2iClCTl^r^i!^«bfc„ 7^V^T'3 0 0 /tl 
©Hi-Competence Broth(- >v > i^- >) ^r^rtlX. 3 7 ICT 1 ^H-T 
hLfe=^, lOO/ig/ml LBA«5c^^±lcr©:^»«^^^> 3 7°CiC 
T-:S>f >=3p:x/<- h LT:^jl®J^K«SI^S:f#fco ^(DmMmmi^^ L B A^ 
% 3 m IT' 3 7'ClCT-^^«b, ®^ia:$^;5)^ ^QIAprep Spin Plasmid Kit (QI 
AGEN) ^MV^T^^^^ FDNA^i^SSbfco 
[0 0 9 4] 

Ktl'CDc DNAH- FMlDc©i^»®B^J&Dye Terminator Cycle Seque 
ncing FS Ready Reaction Kit (Perkin-Elmer) S:MV>, DNA Sequencer 373A (Pe 
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rkin-EImer) fCjcU^^Lfe. iH^fJ^^ffi:/^>r V- ^ LTM13 Primer M(^m 

m) Rmi3 Primer RVC^?@Jt) m:^\^<D^mm^ii^mMt^z.tizj: 

P 1 lUmm^i^^-D-:/^^^ ^'S:chATR5Lv/CVIDEC^^^L;-c 

o 

[0 0 9 5] 

(3) ^:<^mi^mm^^ ^(-(Tymm 

mmLf^. K^^-iziti sGimmi^mm^!7^~N5KGi (v) rx^i g 

G4MM^^^/><^'^-N5KG4 P$:M^^fc, >^ ^ n 5 K G 1 (V) 

^SV^^iN5KG4P<Dt:^^^^^H^CM^|JcOttl&^C^-5>Sa 1 I-Nhe Igp 

iCfeSB g III- S p 1 IgPfilfCATR- 5® L^VMigcSrH- K^^Jt-fe^S: 

[0 0 9 6] 
(i) HilVM€(5D#A 

f^*chATR5Hv/CVIDEC$:$(|pS^^Nhe I (SM^t) 
.fcU3 7°CT'3^r^mfl:U, r^t>T'frj|^^^Sa 1 I (SM5t) iC^yST-CT' 
S^ra^bLT^Co 3(?)?iffcig^ife,S:i. 5% NuSieve GTGT^n-;^(FMC BioPr 
oducts) $:MV^fcr;^f^-:^^;^«^^^^{Cj:y^^||^, ,^4 5 0 b p ^RCDD N 

UUyi:;VJ.vmiif,U DNAm)f^:c^j-jvx^^^^^r,^^ T E 2 0 ^ UC 
[0 0 9 7] 

^m^^^^N5KGl (V) ^tKN5KG4P§:M|5M^Nhe I 
) {CJ:U3 7r-e3^rafbL, ?^V^T'f^^PS^^Sal I lcj:y37 
'CVam^mitLfc. Za^m^m^m^l. 5% NuSleve GTGr;5/D-;^(FMC B 
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he I DNA»r>^i:Sa 1 1 AX:^N h e I T-m^fc L fcN 5 K G 1 (V) fe^VN 
ttN 5 KG4 P$:DN A^^'^f-i/a h V e r. 2 (SMj^) $:fflv^, ^ 

[0 0 9 8] 

r©^Mig-^tl$r:^MK JM 1 0 9ziy\^y^y (-^v7j<>e;->) 1 0 

0 OfiUZM^. ^±T*3 0^r^, 4 2°CtCT l^^K#«bfc„ ?^VaT'3 0 0 ^1 
^CDHi-Competence Broth(n >y >) &iQ^3 7 ICT 1 ^K-T > =^r:3-^- 

hbfe^, lOO^g/ml LBA^5cm-t:lCZ:(Z);^mM5:*^, 3 7X:iC 

^ 3 m IT' 3 7°C{CT-^^«b, ^M^^;^)^ ^QIAprep Spin Plasmid Kit (QI 
AGEN) S:MV^T:/^X^ KDNA&ii§gL.7bo 3tl ^ ^ ^ ^ A T R - 5 fii^H^ 
F-rSit'e^Sr-^^-r-S:/^:^^ KSr^fl-^n c h AT R 5 H v/N 5 K 
Gl (V) , S.tJ^c hATRSH v/N 5KG4 Pil^^bfe. 
[0 0 9 9] 

(i i) L^VflJlltO^A 
• ^^^5 FchATR5Lv/CV IDEC^M^mmB g 1 II (SSit) 

t5spii (SMit) {ciu 3 7t:t*i. 5^^m^t:bfco ^(Dmitm^m^i 

5% NuSieve GT GT?tf O (FMC BioProducts) V^feT:tf U 

NA^;t$:x3?y-;i/T'tfcjgS-&:t^. 2 O l ®T E lC^«?bfc„ 
[0 10 0] 

Fc h ATR 5 H v/N 5 KG 1 (V) :5:t>* c h A T R 5 H v /N 5 

KG4F^mmmmB sin c^mm) msp 1 1 i^mm) icj;y3 7-ct 

1. S^ram^bbfco r^m^bM^i^Srl. 5% NuSieve GTGr:«/a-;«.(FMC B 
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ioproducts) ^m^^r^r^'u-^jfjvm^mmiz^ij^mL. i?j94oobp:R 

&t>'^Dn;f>;i/AT'iamL> DNAf^K-S:x^y-;i/T'tfc^$-e:7t=^, TE2 0 
^ 1 iC^^Lfco 
CO 1 0 1] 

±iB®J:e){CL,Tii|gL?^cL^VMJ|?S:n-Kt-.5}t^^$:^t/Sp 1 I-B 
g III DNA^^^t^Sp 1 i;at>*BglIIT'mft:LfechATR5Hv/N5 
KGl (V) feSVN^c hATR5Hv/'N5KG4 PS:DNA^^>5f-^>3> 

[0 10 2] 

®Hi-CoBpetence Broth(- -/jjf $:;&0^ 3 7 "CfCT 1 ^r^^ 

hLT^^, lOO/ig/ml LBAm^i^m±lZZ(0:Kmm^t^. 3 7°C{C 

/ml T>tf^>U>S:^;t^S2XYT^;%l IT'3 7X:{CT-':^^«L. H 
#^®i^*^e>P 1 a s mi d Maxi K i t (Q I A G E N) $:MvnT^^^ 

t-S^^^^ KSr-etl-rtlc hATR 5/N 5 KG 1 (V), chATR5/N 
5KG4 Pi:^^L7^Co 
[0 10 3] 

(4) cos-7mm^(Dh^y:^y3L^t/3y 

:^7>l^ KchATR5/N5KGl (V) c h A T R 5 /N 5 K G 

4P$:Gene P u 1 s e r |gg (B i o R a d ) S:Mv^Tx l^^ h n ;K 1/ 
-2/3>tcj:ycoS-7MMlC?^^#ALfeo ^5r;i./><vy zr P B S (-) (JgJ^T 
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-immO. 78mllC, :f^^S,\^^0 tiS^m^^ l. 5 0 0V, 25fiF 

© T ;i ;i/ :^ S: o 

[0 10 4] 

5%(D Ultra LOW IgC^ ^>fl^iM^(GIBCO) ^^^f^ DM EM^^(GIBCO) K 
mmh. 1 0 cm^«lLS:MV^TC02 >f>=^^'<-^-t-'^^«^^^'' 

[0 10 5] 

(5) w.i^(Dnm 

COS-immomm±m^^^^^'^ffii^^^ rProtein A Sepharose Fast Fl 
ow(Pharmacia Biotech) ^^V^Tl^ATCO<fc tC«$gbfco 

1 m 1 CD rProtein A Sepharose Fast Flow$::ij9 AlC5i^«b, 1 0^»(DTB 
S5:SK-r^illCJ:oT7!77A^¥SS^bl.fe. iplj&^bbfc:^?^ AlCCO S - 7M 

[0 10 6] 

??CJC, 13. 5ml<D2. 5mM HC 1 (pH3. 0) ^mt:iiHZ^^X 
l®«bfem#:W^?:5!j^AJ:y^ffib, S:t>lCl. 5 m 1 ® 1 M Tris-H 

CI (pH8. 0) ikta^^^tK^-Dxmmm^^^i^tco 

^$gSnfc^5^^®^HCoV^T, i2>hU:/l^^y^l 0 0 (Ami con) 
V^^c|5S^^ii^2tSI^7e):li:^Cj:'J. 15 0mM N a CI 5 0 mM T 

ris-Hci (pH7. 6) i&.r. T B s tmt} izmm^umi^^ 

izmi. 5 m 1 ^T'?g^bfe, 
[0 10 7] 

(6) cHo^^m^mmm(DmiL 
^mii^(D^^m&mmm^miLt^tcf^> c h o - s - s fmii«-»^ 

flftCGIBCO) iCilKbbfeCHOMSS (DG44) JCffflB^iS^^:^ ^ K^^Abfe 



3 6 
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Zf^:^^ KchATR5/N5KGl (V) fe§ VNfi c h A T R 5 /N 5 K G 

X^^UUt^JlJ^X^mm(D^. ^^y-;i/tfcMT'DNA$:IlIlRtfe. tti^^^lCLfc 
FSrGe n e Pulse r^§(Bio Rad) $rMV^Txl/^ hnT^b- 

i/3>{CiUDG4 4m{C?^K^AL;t. PBS*{C1 X 1 o7 M/m 1 CD 
maM-eM$tirv^-g,DG4 4#|HSgO. 78mUC, ^ ^ 1 0 g 
ia^. 1, 5 0 0V. 2 5/iF(^#m^SicTA;u;^$:^;t7t__ 

[0 10 8] 

ii^^^^y^y ■ (gibco) ^^mt^CHo- s- SFUiimm 

(GIBCO) izmmL. 2^<D9 67X::^l/-h (Falcon) S:MV^TC02 ^ > 

) AXJ^ 500/tg/inl GENETICIN (G418Sulfate, GIBCO) ^-^y^-T^ C H O - 
S-SFMII^^(GIBCO) ©«#^^^{C3<^^U, ^^it^^(3D#A$ tlfcMS: 

mmLt^. mmm^^m^. 2Mmmmzmmmrxmm^mmL. mmts^mm 

[0 10 9] 

(1) \:l hmitmi$^Hm<^mm 

(i) H hMfbH^A-S^a^ "a" (omm 
llhM^fcATR-sm^H^S:, P C R^SfC i: S C D R - :7f^ Y > >J.'{C ^ 
Uf^igL^c. t: h^^L 3 9 1 3 0 (DDBJ, Gao L. P,, 1995) ffijfe® F 

R&^t-^tl hMfbATR-5^^HmA->:;3> «a" ®'f^$SJ®7^ci?){C7MCD 
PCR:/5>rv-$:^MLfe. CDR-^^^75-^>^^^^.fV-hR5Hv 1 
S 11), h R 5 H V 2 S m^m^ 1 2 ) ^tKh R 5 H V 4 S (SH 

^tl##13) li-fe>XDNAig^fJ$r^L, LT C D R 75-^ > >/:/^^ ^ 
-hR5Hv3A (Sg^(J#-tl4) 25:CJfh R 5 H v 5 A (iH^rj#-t 1 5) itTy 
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ijfsp 1 1-282167 
^-fe>XDNASH^lI?:^U, ^UT-en^nr^^^-^-CJM^l^l 8-3 5b p 
[0 110] 

hR5HvlSliKoz a kn>-fe>-9-Xi2^a (Ko z a k. M, J. M 
ol. Biol. 1 9 6. 9 4 7 - 9 5 0. 1 9 8 7 ) ^tJ^ S a 1 I |gliS&& 
;tf S<J:e){C, *fehR5Hv 5 AliNhe I M^^gm^r^-t-S J: C) JClSfit bf- 
. tfe^aiS:/^-f7-hR5HvPr S (Be^J##16) liCDR^^^^^T^ 
^:/^^v-hR5HvlSi:, hR5HvPrA (aB^rj##17) liCDR^ 
=yV7->{ >^*^^-f V- h R 5 H V 5 A il D S^- &^"^'S = 

CDR-^777^^>^*^^-rv-hR5Hv 1 S, hR5Hv2S. hR5 
Hv3A, hR5Hv4S:g:tJJhR5Hv5A, t>lC^Sl5^^^ ^- h R 5 
HvPr s;a:t)fhR5HvPrAliPharma cia Biotech J: U 

[0 111] 

PCRli, KOD DNA3i<U^^-if $:mv^, 9 8 1 ff^tCl 

20niM Tris-HCl (pH8. 0), 1 0 mM KG K 6 mM (N 
H4) 2 SO4, 0. 1% Triton X- 1 0 0, 0. 0 0 1% BSA 
, 0. 2mM dNTPs (dATP. dGTP. dCTP, dTTP), 1 m 
M MgClg^ 2. 5rL-^y h(Z)KOD D N A>}< U ^ ^ -if (*#^^«) > 
CDR-iJ^^7^-f ^i^y^^-f'T-hRSHv 1 hR5Hv2S, hR5H 
v3A, hR5Hv4 SS.tJfhR5Hv 5A$:^tl^tl5 pmo 1 e 5:^tf^^ 
T'MM«?K?:^fflbt9 4°ClCT3 0#ra, 50t:jCTl^r^> 72X:{CT1 
^O0[)^a^•9•-f^;^T'5la^fV^, Se,lCl00pmol eCD^aPT/^-^V-hR 
5 H V P r S;S.t)Jh R 5 H v P r A&iD^, 10 0^1 (D^T'PI D?a«-b--r ^^'^ 
$:2 Sia^Tofeo PCR^lCi:yit(lSbfeDNAWT;^S:2%(DNu Sieve GTGT:^/ 

□ -^ (FMc Bio.products) $:MVNfer:«fn -;^>!f;v«^^i&i-«fc 'J^^^^■> 
[0 1 1 2] 

^4 3 0 b p^CDDNAm;tS:^^-rsr;i/n-;^;t&«mU. 3^* (ml 
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$:Nh e I^tKS a 1 Ivm^tL. Nh e ISt>'S a 1 lum^t^ ^ ^ tiZ^ i) 
[0 113] 

3<^^^m-a-#l5::^M® JM 1 0 9 3>tf7^> h^fig (- 10 
0 fi HZM^. 3 O^m. 4 21ClCTlre-r^#gLfco ^^V^T'3 0 0 a 1 

©Hi-Competence Broth (- ;K » ^M^S 7 "CiZX 1 mm-( > ^ zlK- 
0 hLtcLWi. lOO^g/ml hBAm^mm±iZ:i(D:kmm^t^. 3 7°CIC 

^Sml T'3 7°C{CT-^^«U, ««^;^)^ P^QIAprep Spin Plasmid Kit (QI 
AGEN) &MV^T^^:^^ KDNA$:ii$gLfe„ 
[0114] 

y^X^ }^fp<D c DN An- ytmmcDi^mmn^dye Terminator Cycle Seque 
ncing FS Ready Reaction Kit (Perk in-Elmer) DNA Sequencer 373A (Pe 

rkin-Elmer) {Cj:t;^^Lfe„ i2^m^M:/^>r V- LTM13 Primer M4(SM 
3t) ^OfMlS Primer RV(^t@it) §:Mv^, M;?f^(3!)S»Bg^J$:Si^f S 3 J: 

[0 115] 

^tiiE L v^i2^J&;tt-5 »t;^- LTMC V I D E C ICi?- >r>^ □ _n > >^ t 
> ife»@B^JS:g^^tfe. iEl^V^@B^^J$:;tt-<g>:/^:^^ K^hATRSHv a/C 
VI DECi:^i&Lfc„ ■:f^^^ KhATRSHva/CVIDECC-^^tl^ 

1 3\zmt. tr:L. A-t^my "a" (DT ^ jmmm^mmWr-^ 1 QlZm-to 
[0 116] 

( i i ) t hM-fbH^A- 3 > " b " ^t>* " c " (Dmm 
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1 1-2 8 2 1 6 7 

T'liF R 3 h ^^234963 (DDBJ, Borretzen M. ^ , Proc. Natl .Acad. Sci . U. 
S.A., 91, 12917-12921, 1994) fi5f5CD=t ©ICffi^-T ^ FR3 5:3- HI'S 

DNAy^>fV-^4M#Sgbfe= FR-t/-V>y7y >^:;/'^>f V- F 3 R F F 
S (@H^1J#^2 0) S.t)^F3RFBS (SB^J## 2 1 ) ttiZ > X D N ASB3«JS:^ 
F3RFFA imnm^22) &t>*F3RFBA 2 3 ) liT>^ 

i2 > >^ D N A SB ^11 S: ^ -f* o 
[0 117] 

F3RFFSi:F3 R F F A liSVNlCffi^fW^BB^J^^ L'- UligtCB a 1 
XJ^XhoKDUmmm^^-r^o A~Z:^3y" c- -eiiFR3$:bbm^P0 l 
8 2 5 (SWISS-PROT, PoljakRJ.e), Biochemistry, 16, 3412-3420, 1977)^5(5 
0=b©lC«S|-r-Sfe«), FR3S:n- F-rSDNA>^^-rv-§:4Mf^$^bfeo 
pR_.;^^.^7y>>5^/><^^-F3NMFS (@B3?(I## 2 4 ) S.tJ^F 3 NMB S 
(@B^U##2 5) li-fe>>^.DNASB^«$:*b, F3NMFA (IH^J#-^ 2 6 ) R 
tJCF3NMBA (giJ^J##27) liT >^ D N ASB^rj$:;g--t-^o F3RF 

B Si:F3 RFBAttSVMCffl«6<j:fcSB^JS:^b, l^SglCXho l5:t>'Nco I 



[0 118] 

F3RFFS, F3RFBS, F3RFFA, F 3 R F B A. F3NMFS, 
F3NMBS. FSNMFASlIJ^F 3NMBA«Ph a rma c i a Blot 
e ch{CJ:y-^^$tlfc„ F3RFFSilF3RFFA, F 3 R F B S il F 3 R 
F B A&T--;V$it, -etl^tlB a 1 ISitJ^Xh o I, NcolRtJ^XhoI 

x^mithtco zn^'kB a 1 i5:t>*N col -eMifc-T -5 r J: vmmi^t=.-^^ 

KhATRSH V a/CV I DEC (Ball/Ncol) lC#Ab. 
BH^tJ§:^^bfco iEbVAge^J&^i-S^^yC.^ F$:hATR5Hvb/CVID 
ECt^^Lt^o •f'yy^^ KhATRSHvb/CVIDECJC-^^tlSHhi? 

[0 119] 
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F3NMFSi:F3NMFA. F 3 NMB S F 3 NMB A S:T-~;i/$i±, 
^tl^tlBa 1 I^tJfXho I, Nc o I^y^Xh o iT-M-ftLfco ZH^^B 
a 1 I^t>'Nco I-eM^tt-^^i:{Cj:Uiiagb;ty^;^^ KhATRSHva 
/CVIDEC (Bal I /N c o I ) tC^AU, ^mmm^m^Lt^. iELV^ 
@B3«J$:Wf H^^hATRSHv c/CVI DECt#^L;^o 

^ Kh ATR5H V c/CV I DEC{C-^*tl-5t: hmitUm^i-Vsy " c " 
®^^@2^fmuf^iSt-^T^y^iS^iJ$:@e^rj#^3 0^C5^f, tr=.. A-i^ay 
" c " © T ^ y ®eiB3?iJ$:@H^J#-^ 3 1 IZ^t. 
[0 12 0] 

0 (i i i) i^hm^tHm^-Vsy "d" ^tK "e" (DMm 

/t-i^^y "d" ^tJf "e- ^FR-iy^ryyvyVm^z^^XA-^y3y « 
a" c^FR3 NM#:B&^OFR3lCgiJ|L/#SgL/7^:o A-i^a^" d " 

T'ttFR3$:fc:hifi;^M62723 (DDBJ, Pascual V.f,, J.Cl in. Invest. . 86, 1320 
-1328, 1990)ffi3f$®t)®lC«g|^Sfei?), F R 3 §: H - Kf D N A ^ v-- 
^4M'^i^bfeo FR-^^«y:7U>^''^^^-^_F3EPS (@g^rj## 3 2 ) 
{i-fe>;^DNA@B^rj^;&L> F3EPA (gg^rj#-lf 3 3 ) ttT>5^-fe>;^DN A 

[0 12 1] 

^ *fc^gpy^>fV-F3Pr S (iH^a#-^3 4) ^t>'F3Pr A (BB^rj## 3 

5) ^iFR-i/^>y7U>>5r:^^^^_F3EPs^^J^F3EPAi:J^^^i;- 
Sr^L, 'ftfi(^)FR3(Z)$/-v>y7y >^?'^C%,MV^SZ:^:*^•^^S, A-t^my "e 
" T'tt F R 3 $r fc: hm^Z 8 0 8 4 4 (DDBJ, Thomsett AR. unpubl ished) ffi 
5f5CDt,CD{Cg^-r^7^c«?), FR3 Kf^ D N A ^^-Y ^- 2 Mf^lSJ L ^ 

c FR-5/^^y:7U>^*:/^^V-F3 VHS (@B^iJ#^3 6) lii2>;^DNA 
iB3«J^^L, F3VHA (iSa?!I##3 7) ttT>5^-fe>';^DNAiB^(fS:;t L, :^ 
^-^^^-©3' -5Ka^»l 8 b p<Z)*ilie<Fge^rj$:;^t- -So F3EPS, F3EP 
A. F3PrS, F3PrA. F 3 V H S 25: 0^ F 3 V H A Pharmacia Biotech 

[0 12 2] 
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PCR«, KOD DNA Polymerase CmWmm.) S:«V^, 1 0 0 fi 1 (DElZ^m^m 
IC 1 /iM(D FR-iy^vy U yif-f^^^- F3EPSi:F3EPA, X\tF Z 
VHS 3 VHA$:-?-tl-etl5 ^ 1, 0. 2mMOdNTPs, 1. 0 mM(Z) 
MgCl,, 2. 5U(Z)KOD D N A;i<U ^ ^ — e^-^t;^#t'^'W^«?K^ 
-gML/Xg 4-CICT3 0#r^, 5 OriCT l:$5'l^, 7 4 ICT 1 4)-r^<^MS-t>--f 

;^T'5I1I^?V^, $P,lC100pmol e CD^gPl/^-r ^- F 3 P r S^t)^F3 

prASrjn^, iBii::^M;S-9--r^;^&2 sta^ToT^io 

[0 12 3] 

PCR^lCj:yi|fi|libfeDNA»T>t?:2%(DNu Sieve GTGT □ (FMC Bio 
. Products) ^%\^fz.yiSXl-7.>f)\^%.%Mm\^^^)^n\^f^. 4 2 4 bP:R© 
DNA»r>^$:^^-rsr;!/0-^;t&«f^y. Sfg* (ml/g) (DTE§:'M 

DNAWT>^§:5|«Sgbfco 5|tlSbfcDNAS:X^y-;i/T'tfcMS-ti:fe^, ^<©3^ 
® 145:*1 4 UC^^bfeo ^^tlfcPCRMfSiS-a-^^B a 1 I ^tJ^N c 
o I T-M-fbb, ^ne)S:B a 1 I &t)«N col T-m-fbt" S ^ I- d: U ^IS b ;t ^ 
^;^^KhATR5Hva/CVIDEC (Ball/Ncol) IC^Ab, ^ 

»I2?lI5:^fe^bfeo 
[0 12 4] 

iEbV>fB?IJ&:t-r-5^v>^^ F^hATR5Hvd/CVIDEC^t>*hAT 
R5Hve/CVIDECi:#i&bfc, KhATR5Hvd/CVID 

Ecic^^tisiihM^bH^A-i;a> "d" (j^^mm^i-Mn^ir^r^jm. 

y^;^^ Kh ATR 5 H V e/CV I DEClC-^ttlSt: bM-ffcH^A 
[0 12 5] 

(i v) hM^bHm^'^'-s>'3> "f " "g" (Dmm 

a" CDFR3 SrgljOli hm#:S5(5<^FR3lC®mbf^8J{b^Co 7^'-^;3> "f" 
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tib h^#:L04345 (DDBJ, Hillson JL. ^, J.Exp.Med., 178. 331-336, 1993) 
&^(DFR3iZ. A-V^y " g" itS78322 (DDBJ, Bejcek BE. , Cancer Res 

55, 2346-2351, 1995) ^M<D F R 3 iZUMt ^tcib F R 3 ^ n - h^t 
-^-^-^zmt-D^^Ltc. A-Pmy "f " ® F R - y 7 U > ^:/^>r V 
-F3SSS (iB^!f##42) t±-fe>XDNASB^J$:^L, F3SSA (@B^rj# 

#4 3) itry^^yxDNAm^i^mb. >^^>rv-®3' -^^s^iiisbp 

CO 1 2 6] 

A~i^sy "g" <DFR-y^^yyrjy^-f^^^_p2CDS (iB^rj##4 
4) {i-fe>XDNA@B^JS:;tU F3CDA (SBjrf#^4 5) ttT>^-fe>;^D 
NABB^rjS:;tU :^5>rv-<Z)3' 1 8 b p S„ F 

3SSS, F3SSA, F3CDS&i;fF3CDAtt Pharmacia BiotecMcjiy 

^^&i>*3iiig$4x?^c„ pcRii, KOD DNA^v ^^^^ (Mmmm) 

V^, 10 0^ l©^i^M^?KlCl /iM®FR-S/^.i,7y >y:/^>fV-F3 S 

SS^tKFS SSA=&L<ttF3CDSAtKF3CDA$:^tl^tl5^ l-To, 
0. 2mM(^dNTPs, 1. 0 mM(Z)M g C 1 2 , 2 , 5U®KOD DNA 

^ u ^ ^ - ^ ^^ti^^x-^i^^mm^mm l r 9 4 t 3 o 5 0 ic 

Tl^^, 7 4r{CTl^r^(DMSi^>f^;i/r*5TOV\ 3P,{C100pmol 
e ®^^^^>r"^-F 3 P r S^^tJ^F 3 P r A^tQ^, mi^UmV>(^A^2 5 

[0 12 7] 

PCRmiC^*)mmLtcDNAm}^^2%(DM Sieve GTGT^n->l(FMC Bio 
. Products) S:Mv^feT;^f^-;^/f;^«^^|J{CJ:U^-|tL7^c. 4 2 4 bp^(D 
DNA^;^-$:^;ti-^y^^n-;^>^$:TOU, 3^* (ml/g) CDTE^r^iU 

DNA^;t$:3|t$gLfc, mmvrcDNA^:L^J-;vx^ikm^^r^m:^(D3^ 
®l*$:7fcl4^1{C^«?Lfc, =»e.tlfcPCRMj;Sig^#I^B a 1 I^t>*Nc 
o iT'M^bL, ^tl^$:B a 1 I ^tKN c o I T'M^bfS 3 {C j: y i^Sgbfc^ 
KhATR5Hva/CVIDEC (Ba 1 I/Nco I) tC#AL, 
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[0 12 8] 

jEL^^mn^^^^^'^^^ KS:hATR5Hvf/CV I DECS.I>*hAT 
R5Hvg/CVIDECi:^i&bfco K h A T R 5 H v f /C V I D 

7^, y^>(.^ KhATR5Hvg/CV I D E C IC^* tlS l^hM-fbH^/'^- 
[0 12 9] 

(v) t: hM^bHm/i-s;?3> "h" (omm 

Z26827 (DDBJ, Van Der Stoep P> , J. Exp. Med., 177, 99-107, 1993) fijfecZ) F R 
3 lCgSli--5fe«)FR3 Ff-S >^^-r V- 5: 2M-r'^-^fi&L.^o A-i^^'a 

> "h" (DFR-^'^'y7U>^^^-f^-F 3 ADS (jSB^lI## 5 0) liiZ^ 
>^DNAlH^iJ$:^b, F3ADA (SB^J## 5 1) «r D N ASB^J?: 

[0 13 0] 

F 3 AD SS.tJ^F 3 AD Ali Pharmacia BiotechlC J; y-^^>&.t>*'#$^Jc5 tlfeo 

PCRli, KOD DNA;J<U^^-if 1 0 0 

^i-^?g{Cl A*M®FR-i^^^y7U>^*:/v^V-F3 ADS^t5F3 ADAS: 

-etl-etl 5 1 To, 0. 2mM(DdNTP s, 1. 0 mM(Z)M g C 1 g ^ 2. 
5U(3!)KOD DNA;j<U^^--^S:^tf^f«'^#^W&^^bT9 4X:iC 
T3 0#r^, 5 0-ClCTl^^, 7 4T:iCTl^ra<Z)MM-9->r^;PT'5ia^TV\ 
SP>IC1 OOpmo 1 e(D^Spy^>rT-F3Pr S ;5Lt>* F 3 P r A ^Jfl^, IH 
C?aSi?->r^;i/&2 Sia^fofeo PCRi£{Ci:v;ii«igbfcDNA»T;t5:2%(DN 
u Sieve GTGT^lfn-;^ (FMC B i o . P r o d u c t s ) 

V ^ r ^* n - X y tc «fc b 0 
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[0131] 

4 2 4 bp«®DNAm>^-S:^;tt€>y;?fn-X>f-$:^^U, 3^* (ml/ 

B a 1 I25:tJfNc o iT-M-ffcL, 3tie>S:B a 1 I j^tKN c o I T^m-fb^-S 3 
lC<fc»;i^$gLfcy^;^^ KhATRSHva/CVIDEC (Ba Il/Nco 
I) JC^AL, ^»@B^rj$:^^L;to iELVNiB^J&;tt- 5:/^:^^ KS: h ATR 
5Hvh/CVIDECil^^bfco KhATR5Hvh/CVIDE 

3 {CxK't'o 
[0 13 2] 

(vi) MhrnitHmn-Vny "i" Rxji -j- ©HIS 

"i" «j" f*FR-t.^.y:7.J>^'i£{CJ:oTA-5/'3> « 

a" (DFR3 ^rgrj^b: hfii^ffi3KcD F R 3 CB^Lf^$gLfc„ A-i^a^ " i " 
iith*a^U95239 (DDBJ, Manheiaer-Lory AJ. , unpublished) ffijf^® p R 
/t-e;3> "j" ttL0 3 1 4 7 (DDBJ, Collet TA. P, , Proc.Natl .Acad 
.Sci. U.S.A., 89, 10026-10030, 1992) fi^f^cZ) F R 3 {Cgglt"^ fci?) F R 3 n 

>^*>^^>rv-F3MMS (ilB^J##54) li-fe>;^DNA@B3»J$:;tb, F3M 
MA (@B^(I##5 5) tiT>^ir>;^DNABB^rj§:;tL, :^^-<v-®3' 

[0 13 3] 

^^'-t?3> "j" cDFR-iz-v^i/^y^'^-l^^.rv-FSBMS (gB^rj## 5 
6) tiir>:^DNAiB^J$:;tl., F3BMA (@H3?rj#^5 7) tiy^^^-fe^^^D 
NAiB3?!J$:;tL. ^^^-7-03' 1 8 b p (Z)ffiM«;@H?[I$:;t^^„ F 

3MMS, F3MMA, F 3 BMS^O'F 3 BMAli Pharmacia Biotech{C J: U 
' ^RXJ^nm^tir=.. PCRti, A«pli laq GoH (Perkin-Elmer) S:MV^, 10 
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3MMA, XliF 3 BMSilF 3 BMA^^4x^tl5 l-fo, 0. 2 mM® d 
NTPs, 1. SmMCDMgClg^ 2 . . 5 U (OAmpl i Taq Gold$:^t;^#-eS 

iimmm^mmvr9 4x:izx3o^m. box:izxi^m. i4x:izxi^m 

<Z)^aS-9--f 5tlI^fV^, $^IC1 O O pmo l e(Z)^g|jy^-fV-F a P r 

SS.t>*F 3 P r A^iD;i, m^Um^^^ ^J^^ 2 SlS^To/co 
[0 13 4] 

PCR^lCj:»;ii(lSbfeDNAt^;t&2%©Nu Sieve GlGTiSU-:^ (FMC Bi 
o.Products) ^fflV^fcT^^-X>?f;l/m^^i&^CiU^ltbf=:, 4 2 4 b p 
DNA»T;t^^>t^-5>T*^n-x;t$:TOU, 3^* (ml/g) (DTE^^^M 

DNA^;t&5|t$gLfco #5?bfcDNAS:X^y-;VT'tfcl8Sitfc^, ^(D3^ 
(;Dl»^7Kl4;ttllC^§fi?bfc. #P,tlfcPCR;Kl^?M^ife^B a 1 I ^LtJ^N c 
o Ixm^tL. zn^^Bal IJkX^N c o I T-m^fb-fS r ilJCj: ^ Ml^lbfe^ 
^>?.^FhATR5Hva/CVIDEC (Ball/Ncol) JC^AL. 

[0 13 5] 

iEbVN@S^J^^^-2>:/^:^^ K5: h AT R 5 H v i /C V I D E C^y^h AT 
R5HV j/CVIDECil^i&bfc^ ^^X^ Kh AT R 5 H v i /C V I D 

Ecic^^tLSnhM-fbH^A'-i^'a^ "i" (D^mm^mxj^Mmt^r^jm 

fc, KhATR 5 H V j /CV I DEClC-^^tlSt hS^tHm^l-e;^' 

^ 7 ^S2^J$:@B^J#-^ 6 0 M 6 1 ICa^-to 
[0 13 6] 

(V i i) HhM-fbHrnA-S^HV "b 1" ^tt? "d 1" O^H 
/1-$;3>' "b 1" RXf "d 1" liF R-i/-v^y :7U >i^^l-J:oTA-S^'3 
> "b" RX)^ "d" ®FR2^S!lCDfcl hln;^*ifi5(^®FR2{cemb#iJJb^o 
h^<*^P01742 (SWISS-PROT, Cunningham BA. , Biochemistry, 9, 3161-3170, 
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1970) mm<D%(Dlzmmt^r^ib. FR2 K1-SDNA:^^>fV-$r2M 
f^$^Lfe„ FR-i/^.y:7y>^/<^.^-F2MPS (@H^ff##6 2) {j;-fe>^ 
DNA@B^Fj$:;tL. F2MPA (@H^(J§^ 6 3 ) iiT >^ D N A@B^IJ 

[0 13 7] 

F2MPS, F 2 MP A« Pharmacia BiotechlC J: »J-^^2S.tJ^5|*$g$tl7S:„ F 
2MPS^lF2MPA$:r--;i.$i±, E c o T 2 2 I aiCK B a II 
. 3tl&EcoT22I^tKBal I T'Mffcf S 3 fC J: UiiSgLfc^^X ^ K 
hATR5Hvb/CVIDEC (E c o T 2 2 I /B a II ) ^tKhATRS 
Hvd/CVIDEC (EcoT22I/Bal I) (C#AU 
Lfe, JEL^^m^iti^t^-^^^^ K^hATRSHvb l/CVIDEC&yJ 
hATRSHvd l/CVIDEC^^:^Lfc, KhATRSHvb 1 

^sT^7^@B^rj/^e>y^{cyt-i>'H> " b i " T ^ jmmn^m^m^ 6 4Az)^ 

6 5lZmt. tt^. ^^^^ KhATRSHvd l/CVIDEC{C#*tlSfc: 
[0 13 8] 

(v i i i) t hmitumA-Vsy "b 3" 2iJJf "d 3- 
/t-^-H> "b3" Rtf "dS" ltFR-t,^yyVy^^ic^-orA-P3 
y "b" RXJ^ "d" ®FR2$:Srja3HhJn:^a5f|CDFR2JC«^Lf^SgLfe<, fc 
hin;^Z80844 (DDBJ, Thomsett AR.^, unpubl ished) ^jf^c^) p R 2 {CSmf-S 

i?), FR2$:ii-Kt-SDNA:;^^^v-$:2Mf^igL;t. FR-s/^.y:7y> 

^'^^^_F2VHS (BB^fJ##6 8) {i-fe>XDNAgH^ri§:;tt, F2VHA 

n^^i.. n^\z\tE c oT2 2 i;s:t>*B a 1 KDummn^m^^. f 2 VH 

S, F 2 VHA{i Pharmacia Biotechfc-^^, #$^&^lt b;£:o 
[0 13 9] 
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F 2 VH S F 2 VHA$:r--;V^-&> E c oT2 2 IJkV^B a 1 I "rM'fb 
LtcL. Z.tl^E c o T 2 2 I ^^B a 1 I T-m^fbi"^ 3 iltC J: 
^ KhATRSHvb/CVIDEC (EcoT2 2 I/Ba 1 I) ^O^hAT 
R 5 H V d/CV I DEC (EcoT22I/BalI) iC^Ab, IfeSSB^'J^ 
S^^bfco lEV^mm^mir^^^:^^ F&hATR5Hvb3/CVIDEC 
^t>*h ATR 5 H V d 3/CV I DECt^^Lt^. ^ K h A T R 5 H v 

b 3/CV I DEC^c-^^4^-5fc: hM^bH^A'-t;3> "bS" c7)i^^SB^'j;5:t>* 

JSlXJ^I HZ^-to ^7t, y^;^.^ KhATRSHvdS/CVIDEClC-^^tl 

:^}:ihm^tHm^'^-i^ny "d3" (Z)i^»@H^ii:s.t>*^/^i;-r -5 T ^ / i^se^'j^ tj^ 

IC/N'- a > " d 3 " (DT^J ^@2^iJ S:@BJ(I«# 7 2 7 3 JC^fo 
[0 14 0] 

(2) \ihm^mi^i^mymm<Dmm 

(i) 7i->:;?3>" a" 

b hMfbATR 5jn;#:Li^$:, P C R^fC J: ^ C D R - ^' >^fCj: U 

f^Jgbfeo 11 h Jlt<*:Z37332 (DDBJ, Welschof M^>, J. Immunol .Methods, 179, 20 

3-214, i995)^^<Dyu-2^v-i7mm^m-t^}^hm'itmi^i'm O'^-t^By 

" a" ) ®#SgCDfc4?)lC7:$:CDPCRy^>fV-S:^MLfeo 
[0141] 

CDR-^^77=-'f >^^^9-rv-h 5 L V 1 S (IB^'J^-^ 7 4) :g:t>*h 5 L 
v4S (f2^J#-t7 5) tt-fe>::^DN AgB^J&> C D R iJ^^ :77^^ > ^^r^^-T V 
- h 5 L V 2 A (iB>?[I## 76), h5Lv3A (BB3«J#-^ 7 7 ) h 5 L v 
5 A (@H^[J#-^7 8) liT^^-fe^XDN AgS^J^^L, ^ V-®M3^1C 

2 0 h p<DmmmM^^i^mt^o i^gP^^-fV-hSLvS (gH^rj##7 9) ^ 
U^hSLvA (Bfi^J#-^8 0) liCDR^^77^>f ^y^^-f V-h 5 L V 1 S 
;S.t)^h 5 L V 5 Ail5i^^n^:;-^W-r'g>o CDR-tJ^^^-T-'T >^/^^-<*7-h 
5LvlS, h5Lv4S, h 5 L v 2 A, h 5 L v 3 A, h 5 L v 5 A, h5 
L V S^XJ^h 5 L V Ali Pharmacia BiotechfC-^iSfe, SWI^^r^K L/feo 
[0 14 2] 
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PCR^Mli, 100/ilttiJci20mM Tris-HCl (pH8. 0) 
, 1 OmM KCU 6mM (NH^ ) g SO^ , 0. 1% Triton 
X- 1 0 0, 0. 0 0 1% BSA, 0. 2mM dNTPs (dATP, d G 
TP. dCTP. dTTP). ImM MgClg, 2. 5n.-.yhoDKOD 
DNAjKUpI^--^ (Mmmm) , 5pmo 1 e<DCDR^^y9-^ yif:f^^ 
'x'-hSLvlS, h5Lv2A. h5Lv3A, h5Lv4S, ^tKh 5 L v 

[0 14 3] 

PCRiiDNA Thermal Cycler 480 (Perkin-Elmer) S:^v^. 9 4"C{CT3 

# om^. 5ovKxi^m. 7 2t:tcri^racDMM-9-^^;i.S:5imffe)^i:ic 

?KtCl OOpmo 1 e©^gI5^^^-T-h5LvS^t)?h5LvAS:inA, 94 
[0 14 4] 

PCRRltm^m^3% NuSieve GTG T n - ;^ (FMC BioProducts) §:MV^7^ 
riSu-:7.^jvmM^miz^iJ^mL. ^4 0 0 b P;S®DNA||T>^$:-g-;tt--S 

mspii (^mm) Rxj^B g 111 (^m^^) iz^i) 3 i-cxA^mm^tLt^o 

^I'T'tfcMSitfc^, TEio^uzmmhf^. ±m(D^^izLxmmLr^\:ihm 
imi^Lmvmm^zi-h^t^ik^^^^ijsp i i-Bgm DNA^^i: 

Sp 1 IRZ^^B g lllxm<t^^ZtlZj:i)mmbf^CY IDEC^i7^^^D 
NA5^y-i/3>:^.yhver. 2 (SMJ^) 2:MV^, ^^O^^^lCt^^VM 6 

[0 14 5] 

3 jMi 0 93>b°7=-> hmm i^y^yi^-y) 1 0 

O^UCADX., *±T'3 0^r^, ^2X:iZXl^mmmLt^, ^k^^X3 0 0 ^1 
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(DHi-Competence Broth(- ^y i^^'- >) ^tU^S TCIZX I > ^ =l'<- 

hLtc^, lOOfis/ml LB A^5^^:^±tC3(Z):*;J©®$:^#, 3 7 °C (C 

% 3 m IT' 3 7X:\ZX-^mmL^ @<*;Mi)'A^ e>QIAprep Spin Plasmid Kit (QI 

AGEN) $:MV^Ty^X^ KDN A^iSl^bT^o 
[0 14 6] 

K'4J<3D c DN An- FMl^CDia^BB^J$:Dye Terminator Cycle Seque 
ncing FS Ready Reaction Kit (Per kin-Elmer) $:MV^, DNA Sequencer 373A (Pe 
rkin-Elmer) ICJ;'J9^^U^= ia^mSM:/^^ V- il LTM 1 3 Prime 
r M4 (^Mit) :5lt>*M 1 3 Primer RV (S?S?t) $:MV^, l^:&fBl 
® i^aSB^J 5t|g-r 5 3 J: y BB3?ll ^ b fee Zl <D H h M^bStf^s L ^ V flJSc 
F-r'5>»'K^S:'^^l^> 5' — fflUlC B g lII^illBS^J.5:tJfK o z a kiB3^[J 
, 3' -MtCS p 1 I^>il5@H^!J5:^^-3yv;^^ F^h ATR 5 L V a/CV I D 

8 2 ICa^f . 
[0 14 7] 

(i i) A-i^H^ "b" AV^ "c" 

y a > " b " M "C A'- 3 > " a " (Z) F R 3 ( F R - >> 

(DDBJ, Hougs L Exp.Clin.Immunogen et., 10, 141-151, 1993)a5[5®FR 
3 S:, J^-V^y "c" ICliU hia^iPOieO? (SWISS-PROT, Epp O ^, Blochemi 
stry, 14, 4943-4952, 1975) ffi5t5(?) F R 3 $:-etl;-?tl^M bfeo 

[0 14 8] 

A-2;3> "b" ®FR3 ^n- F-r-S^^-fV-F 3 S S (®B^fIII# 8 3) 
i:F3SA (@H3?[I##8 4) , fe^V>liA-i;3 > "c" (7)F R 3 F-rS 
^^^^_F3RS (|H^rj##8 5) i:F3RA (BS^lI## 8 6 ) liSVNlC^gffl 
6<;7&iH3«J$:^L> MSglcMPS^^Kp n I^D^P s t 1 (DUmm^l^^-t^o F 
3SS, F3SA, F3RS, F 3 RAli Pharmacia BiotechlC-a-^. W^^^ 
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fttfe, #1 0 0 pmo 1 eOF3 S Si:F 3 SA, fe^ V^^i F 3 R S h F 3 R 
A$r9 6TCCT2^^^, 5 0 "C {CT 2 rQ-r^ra-t-S 3 {C i: U T-- U > 

[0149] 

r*ie>2*^DNA{iPT>^-$:M^i^mKpn I J: U 3 7 -CT' 1 

MftL, r^V^T'MPW^P s t I (^tgJt) {CJ:y 3 7°CT^l^raf[:L7^o M 

KhATR5Lva/CVIDEC?:MIS^I|KpnI 
# cfcy 3 7t:T'l^ramffcL, r^VAT'fffM*P s t I (±mm) {CJ:U3 7'CT' 
l^WM-ffcLT^o 5% NuSieve GTGT ;5f n -X (FMC BioProduc 

ts) S:Mv^fcT:^^-X>^f;^«^^|^^Cj:^;i^ilL. ««;3 0 0 0 bp:g®DNA 

[0 15 0] 

±ga®J;e)lCLTiiigL7^A-i:;a> «b" "c" ®FR3S:3-K 

t-^Kpnl-Pstl DNA»r>^i:Kp n I^ytp s t I T'M-fbf S ^ IC 
J:y FR3 S:|g^5SL?^:hATR5 L v a /C V I D E C ^ 3? - D N A ^ 
^ -i/3>^^y h V e r. 2 (^Mii) $:fflV^. '^ft(D^:^izmM 6'CV 1 mm 

[0151] 

OfinzM^. ^±T-3o^^ra, 4 2'cizx i^mmmLr=.. ^i?cvAT'3 o o a* i 

®Hi-Competence Broth(- tKV i^- » 3 7 ^ {CT 1 ^r^>r 

lOO^g/ml LBAm^mm±iZ:i(Dizmm^t^. 3 7X:iZ 

«&3ml-e3 7°ClZX-^mmL. mi^m^fj^^QU?rep Spin Plasmid Kit (QI 
AGEN) $:M^^T^^^^ KDNA^MS^LT^o 
[0 15 2] 
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'f'yT.S, Ktfi® c DN A3- KMl^<^*^SB2^J%Dye Terminator Cycle Seque 
ncing FS Ready Reaction Kit(Perkin-Elmer) SrMV"*, DNA Sequencer 373A (Pe 
rkin-Elmer) (Cj:U^^tfco IB^U^^M "^^^f V- bTM13 Primer M4(^?@ 

m) jkmis Primer Rv(s?@5t) §:fflv\ n:^\^<D^mmn^m^-t^zinz^ 

[0 15 3] 

zm^jH hM^bm#:L^A-i?H> "a" ®FR3 &gg|b^A'-e;3> "b 

tlhATR5Lvb/CVIDEC, hATR5Lvc/CVI DECfc^^feb 
fe, >^^y^^FhATR5Lvb/CVI D E C IC"^^ 1: hML^Z-^'-t^' 

By "h" (Di^mmymrj^Mm-t^r^JWimm^j^^v^iz^^-^:^By "h" 

>'^SB3?a?:iB^lI#-^8 7feJ:t)f8 8lCat-to ^fe. ^ F h A T R 5 L v c 

Sr^y^@B^'J^<J:t>V1-^:^'3> "c" ygEiB?'J$:@B^(I«-^8 9 j3J:t59 

0 lC:^t"o 
[0 15 4] 

(i i i) A-Vmy "b 1" S:tJf "b 2" 

7^- i:; 3 > " b 1 " ^t>* " b 2 " /-s'- 3 > " b " <7) F R 2 ^ 
hlCjcUf^SgbT^io A-S;3> "bl" iCtiH h^#:S65921 (DDBJ, Tonge DW^ 
, Year Immunol., 7, 56-62, 1993) ffi5f5® F R 2 A-S;?3> " b 2 " JClit: 
hm-^X93625 (DDBJ, Cox JPAj, Eur.J. Immunol. , 24, 827-836, 1994) S5f5(Z) F 
R 2 ^r^tl^tld^Mbfeo 
[0 15 5] 

71-^^3 > "b 1" ®FR2 5:3-F-tS^^>fV-F 2 S S (®B^m# 9 1 
) hF 2 S A (iB^m#9 2) , feSV^tt7l-y3> "b 2" (DFR2 F 
-rS^^^^-F 2XS (BS^[J##9 3) i:F2XA (iH?fJ#-t 9 4 ) ^i^V^^C 

mmm^jimm^mL. nmzmmmmA f i ii^t>*s p e i <z)^ifese^iis:^t-^ 

, F2SS, F2SA, F 2 XS^t?F 2 XAli Pharmacia BiotechlCck U-^fiK 
^tif^. #1 0 0 pmo 1 e(3DF 2 S SilF 2 SA. feS V^^i F 2 X S F 2 X 
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A§:9 6°Clcr 2:$^r^, 5 0 r {CT 2 r^^^^Sf-S r i: JC J: U T-- U > 
[0 15 6] 

3tie>2*^DNA^;t5:M|5S^^Af III (S?@5t) j^ttJ^S p e I 

KhATR5Lvb/CVIDEC$:MI5gP^Af HI i^mM) Ik 
tKSpel (SSit) lCJ:y 3 TlCT'l^^mffcLfeo M-fb^-^^?:!. 5%N 
uSieve GTGT;«/n->^(FMC BioProducts) ?:ffiVAfcT:;!j^n -^y;i/«^^i&lCi: 
# U^^||L> '1^3 0 0 0 b p;R(7)DNAm>t$:^;tt--g>T^*n->?.;ftS:Wyffib;^c 

[0 15 7] 

-hSB®cke>lCLTiiSgL7tA->:/3> "b 1" ^-SVMi "b 2" <Z)FR2$:zi 
- Kf-S A f 1 II- S p e I DNAIK^t^A f 1 II25:tKS pel -eM-fbt- -SZl 
i:{Ci:UFR2$:|M^3SL;thATR5Lvb/'CVIDEC/<^t5?-$:DNA^ 
>f>5f-2/3>^^y h V e r. 2 (^?git) S:fflV\ ^>f^(D^^{Ct^VM 6 "CTl 

^ [0 15 8] 

z:®MMM-^%$::A:li||jM 1 0 9 ii>tr^> h^Sg (- y3}<>i;-» 10 

©Hi-Competence Broth(-^y ^M^Z 1 °C\ZX l^m-^ =l^- 

hLfe^, lOOMg/ml LB A^55^;%±lCr<Z):^MII&^#, 3 7°CIC 

«l4inlT'3 7-ClCT-:^^§IL, ®#:Mi)-*^e)QIAprep Spin Plasmid Kit (QI 
AGEN) SrfflV^TT'^:^^ KDNA$:ii$^L?S:o 
[0 15 9] 

K*® c DNAn- KMig?®i&^iB^JS:Dye Terminator Cycle Seque 
ncing FS Ready Reaction Kit(Perkin-Elmer) S:MV^, DNA Sequencer 373A (Pe 
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rkin-Elmer) lCj:U^^bfco SS^imSffl:/^ V- il bTM13 Primer M4(SM 
it) ;&t>*M13 Primer RV(SMit) $:MV^, |®:&|nlOmaiB^'J^5S^^t-^ ^ ^IC J: 

[0 16 0] 

tl-?tlh AT R 5 L V b 1 /C V I D E C;S:t)f h AT R 5 L V b 2 /C V I D E 
Ct^^Lt^o ■^'yT.^ KhATRSL vb l/CVIDECJC^*tlSlih^ 

ftL^A-i^'a^ "b 1" (Dm.munMi>^^-t^r^JwmnM^^-^J^y 

"bl" ymiB^'J^S2^U#-^9 5^tj«9 etc^-Tc :/^;?.^KhAT 
R 5 L V b 2/CV I DE ClC^^tlS t l>§9^bLM/^-e^'3 > " b 2 " 
SB^mtJJ^^f '5y^yMiB^mtJ^>'^-i^'3> "b2" ©r^ 7^iB^lI5:gB^lI# 

[0 16 1] 

(3) \Lvmt^ii^<j>n^'<^^-<^^^ 

HliVM^$:^t^y^;^^ KhATR5Hva/CVIDECS:Nhei:S:t5 
SallT'M^lSb, H hM-ftH^VfligcOcDNA^/t^rlll^K'-^ chATR- 
5m^l§3^^^^^ F'^^^-, chATR5/N5KG4 PSrNhe I^t>*S 
a 1 I{CTM^b-rS:ii:{CJ:yM5SbfcchATR5/N5KG4P (Sail 
/Nhel) IC^AbAco re)bTf^|gbfcy^::^^F^hHva-chLv/ 
N 5 KG4 P il^i&bfe. 

[0 16 2] 

H^VMJlJc^-^tf^^:^^ FhATRSH V b/CV I D E C h e I S:t>* 
SallT-m^bb, ti FM>fbH^VfIi|!c®cDNAt^>^-$:iaiRb, chATR- 
5jn:^|§3Eg^^;^^ F'^^^-, chATR5/N5KG4P&NheI^tJJS 
a 1 I{CTm'ft;'r'S^il{Cj:y^$^bfcchATR5/N5KG4P (Sail 
/Nhel) IC^AbAc. re)bT^Sgbfc:/^X^ F$:hHv b-c hL v/ 
N 5 KG4 P il^^bfe. 
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[0 16 3] 

amvmm^^tlzf^X^ KhATRSHvc/CVIDEC. hATRSH 

vd/CVIDEC^l>-hATR5Hve/CVIDEC$:Nhe I^t^Sa 1 
l-em^tL. t hM^tH^VM^^cDNA^^tSrlHllRL. chATR-S^^ 
^m^^X^ K/<^3?-, chATR5/N5KG4P$:Nhe IRXJ^Sa 1 I 
i^'^m^tt^Z.tlZ^^JmmLfzchATR5yN5KG4 P (S a 1 I/Nh 
e I) tC^ALfc :iObXimLtz^^:7.^ h H v c - c h L v /N 5 K 
G4 P, hHvd-chL V/N5KG4 P.&t)f h H v e - c h L v /N 5 K G 
4 Pi:^i&Lfe. 
[0 16 4] 

KhATRSHv f /CVIDEC&tKhATRS 
Hvh/CVIDEC$:NheI&I>'SalI T'M^t H hM-ffc Vfli!?® 
cDNA»T;|-S:liriRL, c h A T R - 5 ^ K^nC^ 3r chAT 

R5/N5KG4 P$:Nhe I^tJ^Sa 1 Hzxmit^ ^ Z tiZ ^ mmLt^ c 
hATR5/N5KG4P (Sal I/Nhe I) tC^ALfc^ 3e.LTf^$^L 

KSrhHv f -chL V/N5KG4 P&tKh H v h - c h L v /N 
5KG4 P^^^Lfeo 
[0 16 5] 

HmVM^tS:^t^^^>^^ KhATRSHv i/CVIDEC&tKhATRS 
Hv j/CVIDEC^rNhe I^t>-Sa 1 IVMitL. H hMfbH^VM^OD 
cDNAm;t$:0i|XU chATR-5jlt^|§^^^:^^ K/<^^-, chAT 
R5/N5KG4P$:Nhe I^tKSa 1 I tCTMffc^S 3 ^ {C i: U if L c 
hATR5/N5KG4P (Sa Il/Nhe I) (C#ALfe, 3e,LTfti^L 
T^c:;^^;^^ h H v i - c h L v/N 5 KG4 P2it>*h H v j - c h L v/N 
5KG4 Ph^i&b7^„ 
[0 16 6] 

H^VMJ|gS:#tf:/^>;^ KhATRSHvb l/CVIDEC^t>*hATR 
5Hvd l/CVIDEC§:Nhe I.25:t>'Sa 1 ivm^L. fc: hMffcH^VM 
i|S5(DcDNAm;t$:IlIiRU c h AT R - 5 J/t^^c^g^:/^^ ^ K/sj^ ^ _^ 
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A T R 5 / N 5 K G 4 P N h e I ;a t>* S a II IC T m ^ b f S :i ^1 IC J: y M b 
7tchATR5/N5KG4P (Sall/Nhel) IZMAl^t^^ Z.oLX^ 
SSLfe^^;^^ K5:hHv b 1-chL v/N 5KG4 PS.t)^hH V d 1 - c h 
LV/N5KG4P t^^htco 
[0 16 7] 

( i i ) t: h §s>ft L ^ i: ^ > ^ h ® m^-^ 
^«s|§^/<^^-N5KG4PS:MV^T, ^ H^i: ®M^^^fci±-e t 

^^X^ KhATRSLv a/CV IDEC, hATR5Lvb/CVIDE 
C, hATR5Lvc/CVIDEC, h A T R 5 L v b 1 /C V I D E C, h 
ATR5Lvb2/CVIDEC$:MI5g0mBglII (SMJt) &t>'Sp 1 I ( 
SMJt) lCj:y 3 7"CT'2~3^raM^bbfc, M^bM^^^L 5%^fett2% 

[0 16 8] 

NuSieve GTGT7!/CI (FMC BioProducts) ?:Mv^fcT:**D 

icj:y^iib> $&4 0 0 b ^^(DDNAm}^^^^'r^r^'T:i~^}^^m')mi^ 

-Bglll DNA^/tilSpl i;g:tJ^Bg lII-em^bbfcchATRSHv/- 
N5KG4P$:DNA^>r>:f-^>9>^^ybver. 2 &MV^ ^# 

CD^a^lCt^VM 6X:T?l^[SiKJ^3-ti:^i^bfeo 
[0 16 9] 

llCin;!, *±-e3 0i^r^. 4 r^V^T'3 O O l(Z)Hi 

-Competence Broth(::i^y jKVt^-V) &iO^ 3 7 ICT 1 ^[^-f N b 

fc^, lOO/xg/ml LBA^5^«%±lcr<Z):^ISII^*^, 37X:iC"C- 

Z<DJ^nW.m{^^l^B Amm2 5 Oml ^fciiS O OmlT-S 7°ClCi:-^« 
mV. ®#:®55'*^^Plasmid Maxi Kit (QIAGEN) ^:^v^Ty^7. ^ KDN A&IS 
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^ K?:^tl-€^4Xc hH v-hL V a/N5KG4P, chHv-hLvb/N5 
KG4P, c hH v-h L V c/N 5KG4 P, c h H v - h L v b 1 /N 5 K 
G4 P^t>*c hHv-hLvb 2/N 5 KG4 P il^^Lfeo 
[0 17 0] 

(iii) i^hm^tHmt\:ihm^tLm<Dm^-& 

iimym^^^tl':/^:?.^. KhATRSHva/CVIDEC^rNheli^DJ 
SallTM-fbL, t hM-ftH^VflilJcODcDNAm^^-SrllllRL, tlhMfbAT 
R- 5m#:L^7N'-i^'a> "a" c DN A®BB^rjS:-^t?:;^5>?. ^ KchHv-h 
# L V a/N5KG4 PSrNhe IRXJ^S a 1 I {crm-ftf 5 3 ^{C J: UiiS^Lfc 
hLva/N5KG4P (Sall/Nhel) {C#ALfc„ 3 e) L T -f^Sg L fc 

^ K^hHva-hLv a/N 5 KG4 P t^^Ltca 
[0 17 1] 

H^VMJSc?:#O^^J^^ KhATRSH V b/CVI DEC:at;fhATR5 
Hvc/CVIDEC$rNhe I^r>*Sa 1 IX^m^tb. ti hM-ffcH^VM^acCO 
cDNAm;t^IlIlRL, t: hMfbATR-S^^L^/t-S^a^ "a" cDNA 

KchHv-hLva/N5KG4P^Nhe l&XJ^S a 
1 ItCTM^bt-S3i:{Ci:Uig|gLfchL V a/N5KG4 P (S a 1 I/Nh 
H el) {CiSALfco 3e)LTf^|gL5^c:/^;^^ K&hHvb-hLva/N5K 

G4 P^tJ?h H V c - h L V a/N 5 KG4 P i:^i&Lfeo 
[0 17 2] 

H^Vfli^Sr^tf^/'^;^^ KhATRSHv b/CVI DEC, hATRSH 
vd/CVIDEC^tJfhATR5Hve/CVIDEC^Nhe I^t>*Sa 1 

mi^Lm^i-pBy "b" cDNA®ffi3?(J$:^tf:^^>^^ Kc hHv-hLvb 
/N5KG4P^Nhe I^CKS a 1 I JCTM^bt--5 ^ i: {C J: U SiSg b ;t h L v 
b/N5KG4P (Sa 1 I /N h e I) {C^ALfc ^ O LXimbr:,zf^ >^ 
^K$:hHvb-hLvb/N5KG4P, hHvd-hLvb/N5KG4P 
&t>*hH V e-hLvb/N5KG4 Pi:#i&Lfe„ 
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[0 17 3] 

Umymm^^ti:/^:^^ KhATRSHvf/CVIDEC, hATRSH 
vg/CVIDEC;RtJ^hATR5Hvh/CVIDEC$:Nhe I &l>* S a 1 

}5i#:L^A-i^'3> "b" cDNAc^IS^'J$:-^tf>^^;^^ FchHv-hLvb 
/N5KG4 P$:Nhe I&t>*Sa 1 I {CT?mt:t S 3 (C J: 'J MS^ b h L v 
b/N5KG4P (Sal I/Nhe I) IC^Abfco ^ e) bT#S^Lfc:/^X 
5K&hHvf-hLvb/'N5KG4P, hHvg-hLvb/N5KG4P 
;S.r>'hH V h - h Lvb/N5KG4P 
[0 17 4] 

H^VM^I?S:^t^^^^^ FhATR5Hv i/CV I D E C^t>* h A T R 5 
Hvj/CVIDEC&NhelSLtJ^Sall T'?mb t hSi^bH^ VflJgcC?) 
cDNA^/t^rMU tlhM^bATR-5fii:f*;L^/1-S^a> "b" cDNA 
©iB^fJSr^t.^^^;^^ KchHv-hLvb/N5KG4P$:Nhe I^tJ^Sa 
1 IlCT?mi:-rS3i:lCj:»;iiSSb:rchLvb/'N5KG4P (Sa 1 I /N h 
e I) C^Abfc, FSrhHv i-hLvb/N5K 

G4 PS.t)^hH V j-hLvb/N5KG4 Pil^ifebfeo 

[0 17 5] 

Hi^VfI€S:-^tf:/^>^^ KhATRSHvb l/CVIDEC5:tJ^hATR 
5Hvd l/CVIDECS:Nhe lS.t>*S a 1 IT'Mibb, t: hMH^VM 
J|gCDcDNA»TJt&llIiKb, HhM^bATR-sm^L^/l-S^'a^ "b" cD 
NA(Z)ie^fJS:-^t;:/^;^^ KchHv-hLvb/N5KG4P$:Nhel5:t5 
Sa 1 IlCTm'fb-r'53i:tCj:tJlii^bfchLvb/N5KG4P (Sail/ 
Nhel) IC^Ab^Co re)bT^^Sgbfcy^:^^FS:hHvbl-hLvb/' 
N 5 KG4 P5.t;hH V dl-hLvb/'N5KG4P il^ifebfe, 

[0 17 6] 

HmVfIi^S:^t^>^^;^^ KhATR5Hvb3/CV I DEC^t^hATR 
5Hvd3/CVIDEC$:Nhe lS.tJ^Sa 1 IT-M^tb, H hM^bH^Vfl 
J|g®cDNA»T;tS:llIiRb. 1::hii[^bATR-5^«cLm^N'-t;a> "b" cD 
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NA®@B^[/$:^tfy^>^^ KchHv-hLvb/N5KG4P$:NheIJ^t)f 
S a 1 liZX'limt^Z.tiZ^i)mmLtchLv h/N 5KG4 P (Sail/ 
Nhe I) IzmALfc. :ioLXi^mbt^^^y^^ F h H v b 3 - h L v b / 

N5KG4 P&t>*hHvd 3-hL vb/N5KG4 Pi:^i&L7^o 
[0 17 7] 

iimvmm^^tiZf^T.^, FhATR5Hvb/CVIDEC$:NheI^t>* 

R-5^#:L^A->:;3> «b 1" «b2" c D N A(3DgS^JS:^tf ^ 
KchHv-hLvbl/N5KG4 P^SitK c h H v - h L v b 2/N5KG4 
# P^Nhe I^tJJS a 1 I{cr?mfctSri:{Ci:UiiigLfehL V b 1 /N 5 K 
G4P (Sall/Nhel) ^t>*h Lvb2/N5KG4P (Sall/Nh 
e I) tC^ALfco 3e)LT#$gLfe:/^X^ KS:hHvb-hLvbl/N5 
KG 4 P^tKhH V b-hLvb2/N5KG4 Ph^i&Lfeo 
[0 17 8] 

iimymm^^ti-:^^^^, KhATRSHv i/CVIDEC$:Nhe I^^' 

saiiTMfCL, i^hmitHmvmmcDcDNAmj^^muL. nhm^tAT 
R-5mi$^LmA-VBy "b 1" jst,xj^ "b2" cDNA(Dmm^-^ti^^^^ 

KchHv-hLvbl/N5KG4 PjRtJf c h H v - h L v b 2/N 5KG4 
^ P&Nhe IStKS a 1 HzrWitt ^ Z tlZ ^ mmVtch L v h 1 /N 5 K 
G4P (S a 1 I/Nhe I) ^tJChL V b2/N5KG4 P (Sall/Nh 
e I) tC^ALfc. ^e)LTf^SgLfe^9^^ KS: h H v i - h L v b 1 /N 5 
KG4 P^tJfhHv i-hLvb2/N5KG4 P t^^Ltz, 
[0 17 9] 

(4) COS- 7|H|g/\cr) h^>>^7ji^^>3> 

K & c o s - 7 mmv-mmzmm^^fz, 

^^L7^|§Ji>^^>?.5 K^^^-^Gene Pulse r (B i o - R 
ad) SrMV^Txb^ hO;Kl/-i/3>lci t> C O S - 7 ||ffj|g{C?^«^A L;^o 
PBStJJ{ClXl 0^ M/ml®$|HljgaMT'!iiM3tlT^^SCOS-7||ff|gO 



£t}|iE# 2000-3067116 




1^5^ 11-282167 
78inllC, :/9X^F50Mg^^vMi20/.g&*;^. 1. 5 0 0V. 2 
[0 18 0] 

5o/o(Z) Ultra Low UG^ i^m^MmiGlBCO) $:^;tt-^DMEM^^(GIBCO) IC 
10cm^MfeSV^^il5cm^«$:«V^■tCO2 >r>^^-<-^ 

[0 18 1] 

(5) m#:(^5^S^J 

h(Bio-Rad) , feSVMirProtein A Sepharose Fast Flow (Pharmacia Biotech) 
SrMVNT^Tofco AffiGel Protein A MAPSII:'r b V^fc«|gli^ b^^<^ 
^^l^tCt^oT^Tofc. rProtein A Sepharose Fast F\o^^m^^^r.mm\tP^r(D^ 

[0 18 2] 

1 m l(Z)rProtein A Sepharose Fast Flow&;tj5 AJC^^^b. 1 0^»(Z)TB 
S%§S-r^^lCj:oT;5j^i.§:¥^^bbfc. 3,i^^l:bfc^^i.lCC O S - 7 M 

IC13. 5mlOD2. 5mM HCl (pH3. 0) ^ggf ^ J: o T®^ b 

1- 5ml(Z)lM Tris-HCl (pH 
8. 0) S:iin^<5ri:lCi:oT^ffi?gi^4'5fObfeo 

«^^tlf.mM^^cov^T. i.>hU:/v^y:^3 0%b<l*ioo (ami 

con) ^m^^rMm)&^2-^zmnvzinz^^). TBSK^m^nmh, 

[0 18 3] 
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(1) 1 SAlzj:^tn,i$>'mm(Dmm 

m<^mmm&(Dt:L ^^(deli sA-^i.-\.^rk<D^^izLxmmLr^. eli 

SAM96?t^U-h (Maxisorp, NUNC) (D^rK^mm^tJiy y r - (0. IM 
NaHC03, 0. 0 2O/O N a N3 . p H 9 . 6) (&.r. CB tm^) X' 
1 ^ g/m 1 (DmmizmmLtc^^m}! M g G r (B i o S o u r c e) 
1 OO^lT'H^ifkL, 2 0 0 Al®#f?A^y:7T- (5 0mM Tr i s-H 
CI, ImM MgCl2, 0. IM NaCl, 0. 0 5 0/0 Tween20 
. 0. 02% NaNg, 1% ^iyStmrjV^^y (BS A) . pH8. 1) 

[0 18 4] 

l^ra^iS{CT^>:^^^-htO. 0 5o/oTween2 0&^tj^Vl./NC>yzr 
PBS mTRBii^t-) Xm^^. DBT'1 0 0 0^jC#fiL)^cT;b;57U7:«- 
::^:7Ti5r— e^M-^-Y:^Jltli M gGrJit^CBioSource) 1 0 0 1 1 
n^^mzx^^yi^a.^^ h L R B T^^®^, 1 m g /-m 1 ^ J: e, {c S i 
gma 1 0 4 (p-- hn >'3i:i;i.U>^, S I GMA) (5 
OmM NaHCOg, 1 0 mM MgClg, pH9. 8) {C^«?L;t*,® ( 
&sy. ) SriOA, 4 0 5/6 5 5 n mT'®^)%^ $:microplate r 

eader (Bio Rad) T'M^Lfc I^SM^®;^ ^ > ^- Ki: LT I g G 4 « (The 
Binding Site) ^f^wfc, 
[0 18 5] 

(2) MM^^^IgOM^ 

mm\t\ivmmMmm:s^2. (atcc htb-d ^^vn^c. hhjis^ 

«M9 67t::^l.- 6 OT^ici X 1 o^ j g 2mm^m^^7hh1E. 3tiSr 
CO2 >f>^:x/<->5r-T'lH^«L (1 Oo/o04.s^i^jfii^(GiBco) $:^t/RP 
MI 1 64 0^%) , ^«?K$:?tT, SOO^lOPBST' 

#7^:$:2ia^?^L7^c, 4%®A^;J.;i.AT;i.^t:K$:^t?PBS (OT> PFA 
/PB Si:#-r) ^#5^{C1 0 0/f ^±T'l OrJ>r^#gL, 
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[0 18 6] 

PFA/PBS$:^T. 3 0 0 1 (DP B SX^^^^ ZM^^^^ 2 5 0 ^1 

D B ^ > ^ b , mm±m^^ v^ immtfUi^ ^ d b ict mpg#^ b t 

B T' 1 0 0 0 ^ic#^ b fcr;!.;^ U :7 :r :^ 7 T ^ -if-^^^ ^i5t 11 M g G r m 
f$;(BioSource) 1 0 0 ^ 1 S:in;^feo ^^SICT 1 ^r^^T ^ I- R B 

?|e(D(Dt>. K^^?R5:in^, ?i^ClC4 0 5/6 5 5 n mT'CD^^t^^Microplate R 
eader (Bio-Rad) "eM^b^o 

[0 18 7] 

(3) tti3fn?S'[4<Di!l^ 

^s^^^^y. Thromborel S(Behring«erke AG) iZ^i> Factor Xa^^iaW^ffi 
feJi^lCtail^bfc. t-^^^t>, 1. 2 5mg/ml(Z)Thro«borel S 1 0 ^ 1 
^^>S:aMlC^|rf^bfci5t^lO/.UC^W (5mM(DCaCl2 ^ 0. 1%(D 

BSA&■^t^TBS) 6 0A*i?:in;^> 9 6:?^::/i/-h*-e^^a-ei^r^MJi5^ 
znKZ. 2 4 5 /.g/mi®t:h7ri^^-x (i2;v9-::^ • h U 

-X)^ltJ^82. 5ng/ml(Dth^T^^-VII a (X>'if >r A - U iJ- 

^) sr-eti-^ni 0 /A ijn;t, se>tcg^aT'i^raE/i&^-«^^" 

[0 18 8] 

0. 5M(7)EDTA^io^iin;^, ^j^^W±^^r.. rnic|gfeSK^?K 

&5 0 ^IIM^. Microplate Reader(Bio Rad)T'4 0 5/6 5 5 nm<D1&^m^ 
m^htc. ^^4 0 5/6 5 5 nm(D^3t«$:i!lSbfc 

, l5t^M^iP(7)mr^o®3t«^^l:^ioo%a)?Stti:b, 

b^-A|g^aKS - 2 2 2 2 (C h r o mo g e n i X 
) &^>f^^#^C^^V^^^b, «S^7KT-2^#f^bfc^, (0. 6m 

g/ml /s^-lJ-i?^^U>:^nT>f F, SIGMA) ill : IT'^i^Ob^SSb 
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[0 18 9] 

(4) m^(Dwm 

Srf^i^t, cell EL I SA{CTMMM^|g$:ii/^fci:35, ]SaS«|fT*n: 
M^C^•rS^-a>a*?<£TLTV^fco FXaM*|JflW^CJ:^^Mcf^fOtg^C-:DV^T% 
^tt^m®:ar^^St#: (ch-ch) ^CJ:^:/^T^V^?S'|^T'fe o fe„ j;oTt:hM 

[0 19 0] 

(ii) i^hmithmA-i^sy "a" i:^^^H^^0^-a-& 
fchMffcL^/A'-S^H^ "a" ildp^5H^$:jia*^*3-MrfeJlt^is (ch-a) 

srf^^L, cell ELI sAKxmmm^m^m^t:itz.?>. ^>^^mi$^t 

mzit^xm^'^m^X^:^^ fco J: o T b hM^fc L^t, F R - ^> y >^ y > if ^C i: 

^ [0191] 

(i i i) H hmitum^-^-t^ay "a" iit hmitLm^t^pBy "a" t 

i^hm^tHm^i-V3> "a" tnhm^thm^i-i^By -a- ^m^^tDi± 
r^^mi^ ia- a) ^imi.. ceii ELI sAizxmmm^m^m^t^t:^ 

7^ ^ M V ^ M L t) T' ^ S o 
[0 19 2] 
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(iv) MhmitHm^^-^:^^^ '"^ 



" ) $:>f^isL, c e 1 1 Ehi sAizxmmm^m^m^r:^tz?>. "d-c 

fcc JoTuhM^bH^yN'-i^a^ "b" M "d" ^^t:^M<I:HmTll^v^?S^4 

^ i: # ;i e> ti S - i^' 3 > S> o ^ . 
[0 19 3] 

(v) ll^S^'fbHm7^'-i^^> "b" ilHhM^tLm/^-i^'3> "a" iKDM 



"b" iit hM<l:L^A'->:;3> "a" S:m^^t»iifcJn;^ (b-a) $:#igb 
, ce 11 ELI SAicTMM^^fg&M^fciir^, If^gSIT-mMic^f^^ 

;&y||V^?S'|^T^feofc. <fcoT "b-a" "a-a" J: U l«V^?S'i4$:5^t-/^- 
IS b i5T:<!|s ^ V > fPM b fc =fe (7) T' -5 o 
[0 19 4] 

(vi) b:hM^bLmA-i>'3> "b" > "c" ii:^^^H^il0irfi^it 

tlhM'ft;L^/^-S;3> "b" ;&t>' "C ^^^^H^illl^^^^^ii^^mf* C 

^n-^ti, "ch-b", "ch-c» ) ^f^lSbtiira, v^Ttl(Z)m^^^=bt^1: 
m3^Sla*no^^^)&:v^/^'-i;3> "b" (D^f^^A-t^sy "C i 



6 4 
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[0 19 5] 

(vi i) i^hmitum^i-VBy "b" tnhmitLm^i^i^sy -b" r 

i^hm^tHmA-i^B> "h" SrthM^bL^A-i^H^ "b" 25:t>* "c" ^ 
m^^i^ii:t.mi^ (^n^ti "b-b" 25:^^' "b-c- ) S:f^$gu MM^#|g 

[0 19 6] 

(vi i i) t:NM^bH^A-i;3> "b" «d" iithMfCL^A-i; 
3> "b" ^^M-^it 

LmA-i;H> «b" (-eti-e^ti "b-b" Rxf -d-b" 

) Srf^l^L, c e 1 1 E L I S A fCTSiMM^Ig ^ r 5, " d - b " 
> "b-b" ^i^^T;&^{C|fV^^SttT^ " d - b " ^^^{Cj:b^^^>.^ 
[0 19 7] 

(ix) fchM^bH^A-i^a^ "e" il^^^^Li^^tiethMfbLmyt-^- 
3> "b" iioM-^-e: 
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[0 19 8] 

(X) llhmitHm^^-t^By "f " . "g" M "h" ilUb^^bL^/l- 

) f^$gbfci:^6, "f-b" S.t>' "h-b" 

[0 19 9] 

(xi) tihM-fbH^/i-e^'a^ "b 1" Jkx:^ "d 1- i:t:hM<fcL^/i-i;^' 

3> "b" iicoM^-S 
nhM^bH^A'-e^'a^ "b 1" M "d 1" ^iibM^bL^7N'->:?3> "b 

" tm^^i^^r^t^^^ (^^^^ »b 1-b" &t>' "d 1-b" ) #igbfcii 

[0 2 0 0] 

(xi i) ^hmitamA-PBy "bs" &i>' "d3" hb:^M^^:Lm/^'- 

2;a> "b" i:®j|«a-^it 

-b» CDJaMJ^-^lgli^^l-^^^-^^^^-- "bS-b" (Z)i5iM*SilB« "b-b 
" J:y±[lI^?Stt5:5tbfc%C[)(D, ^ ^m^<^^mcl«lir, "d3-b" 

" b - b " t mMmo'^^K i: if * o fee 

[0 2 0 1] 

(xi i i) ^hmitumA-VBy "i" :5ttJ^ "J" i:^;<9Lm^t>'b: h 
miti^m^^-vny "b" iKCM^it 



6 6 
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[0 2 0 2] 

(x i v) tl hM-fbLgi/t-S^H^ "b 1 " sot «b 2" 
t hMft: L^.1- 3 > « b 1 " St>' " b 2 » ^ ^ H^^M*^^43i±fe^ 
^ (^n-?^, "ch-bi" stje «ch-b2'' ) &f^$gL7^ci:35, VM-ti 

h-b 1" T'^i^p^^^ft^i:|^^(Z)^s^5$.^L.. -c h-b 2" vimmmi 
^^^tfL^^m^±m^mm^mi^^nr^o A-v^y "bi-^o^ "b2'' i: 

[0 2 0 3] 

(XV) fc:hM^tH^A-i?3> "b" i:h: hS!{-fbL^/t-i?3> «b2" ^ 

■tirfcM^it ( "b-b2» ) ^i^mb. mmi^'^mRxj^mm^mm^m&Lr=.. m 

l:±llIofe=b®®, "i-b" (D^mzitRittjifi^^t^, 
[0 2 0 4] 

(XV i) t:hMfbHigA-t;3> "i" tiihm^thmA-p-^y "bl" 
31 « "b 2" i:®M-a-fr 
i^hmitHm^-iysy "i" $:HhM^t:L^A-i;3> "bl" xi± «b2 

" tm^^iDiit^mi^ (^ti^ti "i-b 1- 25:tjf "i-b2'' ) ^i^mu m 
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1 1 - 2 8 2 1 6 7 

i-b2" > "i-bl" (Dj©lC5^*^ofeo 
[0 2 0 5] 

(1) CHO^SS^^fla^<^^5i 

(b-b, i-b:&tJ^i-b2) cD^s^^MBS^f^^^i^^^^- 

S), mm^^tCilKtlbfeCHOm (DG4 4) izmi^mm^^^^^^-"^ 
[0 2 0 6] 

:/^^^FDNA, hHvb-hLvb/N5KG4P, hHvi-hLvb 
/N5KG4P;atJ^hHvi-hLvb2/N5KG4P5:OTl^^SspI ( 

^J-JViJimK^Vmrnhfc. XV^^ hDd<-^-t^3^^e (Gene Pu 
1 ser ; Bio Rad) ICiU, m:t^lCbfcl§Ja^^^-<^ ^ - ^ 4 
4 M^C^Ab^c. D G 4 4 ^flS^ P B S CI X 1 07 /xn 1 a)*Hfl^^^^g-e5^^S 

b, ^ommmmo. 8muctaSBc7)DNA^ i o*b<ii5 o ^ g^irn^. 1 

5 0 0V, 2 5^F(Z)»S^*lC"C/^;i/X^-^;^^-<. 
[0 2 0 7] 

^UKx I o^-m(Dm'^mm<D^^ t^^^^^^-^^^i^'^ (gibcq) 

2*5C(Z)9 6 7^^i£^V-h (Falcon) (C 1 0 0 m 1 /TC il =fc e) U 

/Jl(Z)GENETICIN (GIBCQ) ^^^f S C H O - S - S FMII^«&& 1 0 0 ^ 1 
/7X*D;t, 5 0 0 A.g/mlCDGENETICIN^^^«&lC^^b, i^f^it^ 
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[0 2 0 8] 

(2) t hm^mi^<D:Kmmm 

") l§^DG4 4^|Hflg^$: 2 Ln-^-7ifh;i/ (CONING) Ir^V^, 5 0 0ml/ 
0. 2 2^mt,L<liO. 4 5 mOD 7>f -T'^tiiiLfeo ^tl 

sr^y^gL, ^n^n±&m2L(Dmm±m^mt=.. m^nt=.^m±m^ prote 

in AT:7^ -5^Y-;i7^i,(Poros) $:^MLfeConSep LCIOO^Xt^A (^UjKT 
[0 2 0 9] 

(3) ELI SAiZj: ^tfLi^mm<Dm& 

fri^^mmm(7)t^tb(DELi sA:fi.-h^i:k(Dj:oizLrmmLr:,. el i 

S AM 9 67X:/l/- h (Maxisorp, NUNC) (Z)#7^ $: C B T' 1 g /m 1 ©Ig-SfC 
liigL?^cir:^^t:hIgG7m^(BioSource) 1 0 0 1 T*@^g-ft L> 2 0 0 ^ 

nmm^ d b izxmm^m i.x^:r^\zm^t:,. 

[0 2 10] 

l^r^^^a{CT^>':Sr^/<-hL.RBT'gfet^^, D B 1 0 0 O-fgfC^JIR tfc 
rjV^Vy:t:?.y7^- if =^f^*il t M g G r (B i oSour ce) 10 0^1 

&^Afc. l^r^^|S{CT-f>^^/><-hLRB-?:-^?^(Z)^, 1 0 0 

/il^DX., 4 0 5/6 5 5 nmT'CDlS^M^niicroplate reader(B i o R a d 
) Xm^Lfc. mmmm(D:K^y^-h-tLXl gG4 K (The Binding Site) 

[0 2 11] 

(4) ffcM'^^mcDm^ 
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4f 5^1 1 1 - 2 8 2 1 6 7 

mLt.. mm^t^hBm^mmj 8 2 (atcc htb-d ^m^-r-. 

^.^^^^_^_--eiH^«b iio%o^mimm (GiBco) ^^tiRP 
MI 1 6 4 0^%), mm^mm^^r.. mmm^t^r. pb sT'^7^s:2tiisfe 

[0 2 12] 

PFA/PBS^ftT, 3 0 0 ^1(^PBST'#7^:5:2llI«fe?^^, 2 5 0 ^1 
(Z)DBT':/n^y^>^*L.fc= «Sgm^$:_h^lI^^M&t' ^^t- DBlCTlOMg 
/mli:y<a:it2-emPi#f^l-t 1 0 0 1 ?:^7tlCijnx.f^o ^?aiCT2^^>f 
>d^.^/<-hbRBT'?5fe?^=^, DBX*1 0 0 0m^^MLrcr)V:^')y^^^r 
^-IfSg-^-Y^mt: h I gGrm#:(BioSource) 10 0^1 ^taXf^o ^UKX 

0 5/6 5 5 nmT'(DlS)^i«^Microplate Reader (Bio-Rad) T'tiSb^c„ 
[0 2 13] 

Thromborel S(Behringwerke AG) iCjcS Factor Xa^^iaWtS-f^^fi^lC 
tlSb^Co -r«fc^3t„ 5mg/mlCDThromborel S 1 0 1 1 0 IIC 

^«?g(5mMcZ)CaCl2> 0. 1 o/oO B S A ^^t/T B S ) 6 0 ^ 1 ?:^ax. 

[0 2 14] 

znKS. 2 4 5 ^g/ml(Z)tlh7T^^-X i^Jl^^^-^^^^hV-X 
) ;&t>'82. 5ng/ml(Dbb7T^'^^-VIIa (X>-9*>f A • U -9-^) 

^-eti-etiioMUP;^. ^e,ic^MT'4 55MmSf&Sitfco o. 5M(Z)Edt 

croplate Reader (Bio Rad) T'4 0 5/6 5 5 n m(Z)«m^ti^ b ^Ml? 
3 0^r4^f5S-&, ^S4 0 5/6 5 5 nm(D^^m«^bfc. ifii^Umm 
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ft (%) ^wmLr=.. 

^^mmmmit^-y. S - 2222 (Chromogenix) ^^i^^m 

izm^mmL. r.vy^iyym (0. 6mg/mi ^^^p^^uy^u-^^h- 
. s I GMA) till T^mmLmmbtco 

[0 2 15] 

(6) TF^mm'ii (yr^^-x'^^mmmm om^ 

y. Thromborel S(Behringwerke AG) S:MV^. ^ib T F ^ F a c t o r VIIaCD 
^^i^^mm-^ii:. ^(D^^i^O Factor Xa^4|Ja$^-[^^j|;g(- ^ ^7 ^ _X 
'^^mmm^^m^Lf^. tf^iD^. Smg/mlOThromborel S 1 0 ^ 1 
82. 5ng/ml©t:hFactor Vila (Jiy-*f>fL. • U^^-^.) i 
OAilCMM (5mMOCaC12, 0. 1 %0 B S A Sr^tfT B S ) 6 0;. 
lS:*0;t, 9 6 7\:>^l/- hcfjX'^MT^i?)l^r^H^K$-frfe„ 
[0 2 16] 

^tiizui^mm^io^im^. mux^^^m^m^^t^^. 3. 2 4 5 ^g 

/mlOtNFactor X (t^b-^-J^ • ^ h y -x) S: 1 0 ^ 1 ;&tl;t, 

$e,ic^MT'4 5^ms,it'^-^r:,. titismmmmmxz o o ^ g/mij: 

it2Vmm^mLt.. 0. 5M©EDTA$:10^1;&IIA, .5^5 $:^ih3 i^;^c. 
r^(C|§^a^^?KS:5 0^1:&n;t, Mi crop late R e a d e r (B 
io Rad) TM 0 5/6 5 5 nm(Z)lS3tSS:M^Lfe, ^UX3 0^m&lt 
3-^. 0 5/6 5 5nm(Dm^m%:mmVt^. 3 0 ^Y^®® 

N^-A|§^^^S - 2 2 2 2 (Chromogenix) $:^#3i:^ 
{CtJev^MjS?U dfy:/U>M (0. 6mg/ml U >yn K 

. SIGMA) ill : ixumLmmvrzo 

[0 2 17] 

(7) TFtpmm^ (itmmmmwmm <Dm^ 
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^y.^y. Thromborel S(Behr ingwerke AG) ^^V^fc^D b n VV^^^f^?:*!^ 

^abfc. ^J?)3 7'C{cAnSbTfeVN^cl. 2 5mg/ml(DThromborel S$: 5 0 
MliDX.. ifil^^S^r^^^^^^^o 3(D'^@^r^ttAmelung CR-A?:^^bfcAmel 
ung RC-lOA (h^lCxA • i/- • ^7^>r:*;i/) lCT?RI^b^c. 
[0 2 18] 

m#^l±8 0/.g/mlJ:U^i^J:b2T'0. i o/.^) b S A ^^Wi* S T B S (fi^T 

, BSA-TBS) icTmpg^5^bfc„ m-&ht=.tfiwm.mmmmwm^ I 0 0 

%CDTFM'#H?Sf£ilU Thromborel S^^g^il^H^f^^^^n ^ 

;^*^«>^^w;Thromborel SO^mUh'tCOmmm^^m^ir ^ 
bfc. igSlC#mbfcThromborel S, 5 0 m UC 5 0 B S A " T B S Afl 
3 7x:T'3^rM^ab, ^i?)3 7X:^C^I^Mb-C^V^fc^:l^«$:l 0 0m 1 
mTLXmm^m^^^mmm^^m^X^k.. Thromborel St^e. 2 5mg/ml 
J:y/^it2t?2 5mM(DCaCl 2S:^t?A>^;^^«?S (GIBCO) KX^ 
pg^fibfco #.f|lCThromborel S#0. $^ffilC'^@^r^$:M*ft5C^^ 7 t-^^'D 

[0 2 19] 

(8) ?S'l4®fPflff 

"b-b" , "i-b" S:t>* "i-b 2" a)fc:bS[^b*n:^'t-'<'Cli=Jf;<^^^ 
i:^^t^±(Z)?S'^£5:^t<TV^fc (01) . Factor Xa^^PW^Sft, F 
actor X^^-^ISW?S^4;5tO^«'^@PI«^S'l4^CfeV^T%;, bM^5t^^ " 

b-b" , "i-b" "i-b2" iidp^^M#;iii^^p:A-h®?£'ffi^^b-c 

^jj^ _b2'' > "i-b" > "b-b" (DMlCTS-ffi^^SSA^ofc (132, 3 
S:tJ^4) . 
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[0 2 2 0] 

SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Prophylactic or therapentic for coagulation stimulatory state caus 

ed by infection 

<130> 994125 
<160> 102 
<210> 1 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MHC-Gl 
<400> 1 

ggatcccggg ccagtggata gacagatg 2g 

[0 2 2 1] 
<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MKC 
<400> 2 

ggatcccggg tggatggtgg gaagatg 

[0 2 2 2] 
<210> 3 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> M13 Primer M4 
<400> 3 

17 

gttttcccag tcacgac 

[0 2 2 3] 
<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> M13 Primer RV 

<400> 4 

17 

caggaaacag ctatgac 

[0 2 2 4] 
<210> 5 
<211> 408 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (408) 

<223> Nucleotide sequence coding for H chain V region of anti-TF mouse m 
onoclonal antibody ATR-5 
<400> 5 
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atg aaa tgc age tgg gtc ate tte ttc etg atg gea gtg gtt aca ggg 
Met Lys Cys Ser Trp Val i,e Phe Phe Leu Met Ala Val Val Thr Gly 



-15 -10 



gtc aat tea gag gtt eag etg eag eag tct ggg aet aae ett gtg agg 
val Asn Ser Glu Val Gin Le„ Gin Gin Ser Gly Thr Asn Leu Val Arg 



1 5 



10 



oca ggg gee tta gte aag ttg tee tge aaa ggt tet gge ttc aac att 
Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn He 



15 20 



25 



aaa gae tae tat atg cac tgg gtg aag cag agg cet gaa eag gge etg 
Lys ASP Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 

35 40 45 

gag tgg att gga ggg aat gat cet gcg aat ggt eat agt atg tat gac 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

55 60 
ccg aaa ttc eag gge aag gee agt ata aca gea gac aca tec tec aac 
Pro Lys Phe Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn 



65 70 



aca gee tac etg eag etc age age etg aca tet gag gac act gee gtc 
Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 



48 



80 85 



90 



96 



144 



192 



240 



288 



336 



tat tte tgt get aga gac teg gge tat get atg gae tac tgg ggt caa 384 
Tyr Phe cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

100 105 
gga ace tea gtc ace gtc tec tea 

408 

Gly Thr Ser Val Thr Val Ser Ser 

110 115 
[0 2 2 5] 
<210> 6 
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<211> 381 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> «at-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for L chain V region of anti-TF -ouse m 
onoclonal antibody ATR-5 
<400> 6 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 

ggt ate aga tgt gac ate aag atg acc cag tct cca tee tet atg tat 96 
Gly He Arg Cys Asp He Lys Met Thr Gin Ser Pro Ser Ser Met Tyr 

1 5 10 

gea teg ctg gga gag aga gte act ate act tgc aag gcg agt cag gac 144 
Ala ser Leu Gly Glu Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttt tta agt tgg tac cag caa aaa cca tgg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro 

30 35 40 

aag acc ctg ate tat tat gea aca age ttg gea gat ggg gte cca tea 240 
Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 



7 6 
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aga ttc agt ggc agt gga tct ggg caa gat tat tct eta acc ate aac 
Arg Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn 

65 70 75 

aae etg gag tet gac gat aca gca aet tat tat tgt eta eag eat ggt 
Asn Leu Glu Ser Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age eeg tae acg tte gga ggg ggg aee aag etg gaa ata aaa 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

[0 2 2 6] 
<210> 7 
<211> 35 
<212> DNA 

<213> Artlfieial Sequence 
<220> 

<223> Primer ehSHS 

<400> 7 

gtetgtcgac ceaecatgaa atgcagctgg gtcat 

[0 2 2 7] 
<210> 8 

<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer chSHA 
<400> 8 

tgttgctagc tgaggagacg gtgactga 
[0 2 2 8] 

<210> 9 



288 



336 



381 



35 



28 
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<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer chSLS 
<400> 9 

35 

gtctagatct ccaccatgag ggcccctgct cagtt 
[0 2 2 9] 

<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer ch5LA 
<400> 10 

28 

tgttcgtacg ttttatttcc agcttggt 
[0 2 3 0] 

<210> 11 
<211> 104 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> CDR grafting primer liR5HvlS 
<400> 11 

ttctgtcgac ccaccatgaa atgcagctgg gtcatcttct tcctgatggc agtggttaca 60 
ggggttaact cacaggtgca gctgttggag tctggagctg tgct 104 

[0 2 3 1] 
<210> 12 
<211> 108 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv28 
<400> 12 

acaggtgcag ctgttggagt ctggagctgt gctggcaagg cctgggactt ccgtgaagat 60 
ctcctgcaag gcttccggat tcaacattaa agactactat atgcattg i08 

[0 2 3 2] 
<210> 13 
<211> 108 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv4S 
<400> 13 

gaatggccat agtatgtatg acccgaaatt ccagggcagg gccaaactga ctgcagccac 60 
atccgccagt attgcctact tggagttctc gagcctgaca aatgagga i08 

[0 2 3 3] 
<210> 14 

<211> 110 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv3A 
<400> 14 

tcatacatac tatggccatt cgcaggatca ttcccaccaa tccattctag accctgtcca 60 
ggcctctgtt ttacccaatg catatagtag tctttaatgt tgaatccgga no 

[0 2 3 4] 
<210> 15 
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<211> 110 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv5A 
<400> 15 

agaagctagc tgaggagacg gtgaccaggg tgccttggcc ccagtagtcc atggcatagc 60 
ccgagtctct tgcacagtaa tagaccgcag aatcctcatt tgtcaggctc 110 

[0 2 3 5] 
<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer hRSHvPrS 
<400> 16 

ttctgtcgac ccaccatga 

[0 2 3 6] 
<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer hRSHvPrA 
<400> 17 

19 

agaagctagc tgaggagac 

[0 2 3 7] 
<210> 18 
<211> 415 

8 0 mil# 2000-306711 




#^ 11-282167 



<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (415) 

<223> Nucleotide sequence coding for version "a" of humanized H chain V 
region 

<400> 18 

atg aaa tgc age tgg gtc ate tte tte ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tet gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu GIu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tee tgc aag get tec gga tte aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

CCg aaa tte cag ggc agg gee aaa ctg act gca gee aca tec gee agt 288 
Pro Lys Phe Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser 
65 70 75 



ffiIE# 2000-3067116 




!^s\L 11-282167 

att gcc tac ttg gag ttc teg age etg aea aat gag gat tet gcg gtc 336 
He Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val 

80 85 90 

tat tae tgt gea aga gac teg ggc tat gee atg gac tae tgg ggc eaa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 

415 

gge aec etg gte aec gtc tec tea get age 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 

[0 2 3 8] 
<210> 19 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "a" of humanized H chain V region 
<400> 19 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

ser val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser He Ala Tyr 
65 70 75 80 

Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 

8 2 ffili^ 2000-306711 




11-282167 



Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly 



Thr Leu 

100 ine: 

105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 3 9] 
<210> 20 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFFS 
<400> 20 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatc actgcagaca 60 
catccacgaa cacagcctac atggagctct cgagtctgag 

[0 2 4 0] 
<210> 21 

<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBS 
<400> 21 

Kagctctcg ,«,c.,a,at ctgag^acac a»ccat..a, tac.gt.caa ga«ac.«„ eo 
ctatgccatg gttct 

75 

[0 2 4 1 ] 
<210> 22 
<211> 100 
<212> DNA 

<213> Artificial Sequence 



ai3E#2 000-3067116 




11-282167 
<220> 

<223> FR Shuffling primer F3RFFA 
<400> 22 

ctcagactcg agagctccat gtaggctgtg ttcgtggatg tgtctgcagt gattgtgact 60 . 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

[0 2 4 2] 
<210> 23 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBA 

<400> 23 

agaaccatgg catagcccga gtctcttgca cagtaataaa tggctgtgtc ctcagatctc 60 

75 

agactcgaga gctcc 

[0 2 4 3] 
<210> 24 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMFS 
<400> 24 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatg ctggtagaca 60 
catccaagaa ccagttctcc ctgaggctct cgagtgtgac 100 

[0 2 4 4] 
<210> 25 
<211> 75 
<212> DNA 

8 4 2000-306711 




11-282167 



<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMBS 
<400> 25 

gaggctctcg agtgtgacag ccgcggacac agccgtatat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 

75 

[0 2 4 5] 
<210> 26 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMFA 
<400> 26 

gtcacactcg agagcctcag ggagaactgg ttcttggatg tgtctaccag cattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

[0 2 4 6] 
<210> 27 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMBA 
<400> 27 

agaaccatgg catagcccga gtctcttgca cagtaatata cggctgtgtc cgcggctgtc 60 
acactcgaga gcctc 

75 

[0 2 4 7] 
<210> 28 
<211> 414 



ffilE#2 000-3067116 




/(f 5j2 11-282167 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "b" of humanized H chain V 

region 

<400> 28 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea eag gtg cag ctg ttg gag tot gga get gtg etg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

15 10 
ect ggg act tee gtg aag ate tec tgc aag get tee gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tae tat atg eat tgg gta aaa eag agg ect gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat ect gcg aat ggc cat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gae aca tec aeg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 
65 70 75 



aiSE# 2000-306711 




11-282167 



aca gcc tac atg gag etc tcg agt ctg aga tct gag gac aca gcc att 336 
Thr Ala Tyr Met GIu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 



80 85 



90 

tat tac tgt gca aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 



105 

414 



ggc acc ctg gtc acc gtc tec tea get age 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 

[0 2 4 8] 
<210> 29 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b" of humanized H chain V region 

<400> 29 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 



1 5 10 



15 



Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

SO 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 



65 



75 80 



Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr 
^S 90 95 



Cys 



ffi|iE# 2000-3067116 




1 1 — 282167 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 4 9] 
<210> 30 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "c" of humanized H chain V 
region 

<400> 30 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg eag etg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cet ggg act tec gtg aag ate tec tgc aag get tee gga tte aae att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 
15 20 25 



miE# 2000-306711 




#¥ 11-282167 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys ASP Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 

40 45 
«aa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

55 60 
ccg aaa ttc cag ggc cga gtc aca atg ctg gta gac aca tec aag aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn 

65 70 75 

cag ttc tec ctg agg etc tcg agt gtg aca gee gcg gac aca gee gta 336 
Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

«° 85 90 

tat tac tgt gea aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

100 105 
ggc ace ctg gtc acc gtc tec tea get age 

414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
[0 2 5 0] 
<210> 31 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amno acid sequence of version "c" of humanized H chain V region 

<400> 31 

Gin val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

' ' 10 15 



ffiSE# 2000-3067116 




11-282167 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser 
65 70 75 80 

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 5 1] 
<210> 32 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3EPS 
<400> 32 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt actgcggacg 60 
aatccacgag cacagcctac atggagctct cgagtctgag 100 

[0 2 5 2] 
<210> 33 

<211> 75 
<212> DNA 

<213> Artificial Sequence 

9 0 ffiH^f 2000-3067116 



11-282167 
<220> 

<223> FR Shuffling primer F3EPA 
<400> 33 

agaaccatgg catagcccga gtctctcgca cagaaatata cggccgagtc ctcagatctc 
agactcgaga gctcc 

[0 2 5 3] 
<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer F3PrS 
<400> 34 

ttcttggcca tagtatgtat 
[0 2 5 4] 
<210> 35 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer F3PrA 
<400> 35 

agaaccatgg catagccc 
[0 2 5 5] 

<210> 36 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 



9 1 



2 0 0 0 




11 — 282167 

<223> FR Shuffling primer F3vHS 
<400> 36 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtctcgatt accgcggacg 60 
agtcaacgaa gatagcctac atggagctca acagtctgag 100 

[0 2 5 6] 
<210> 37 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PR Shuffling primer FSvHA 
<400> 37 

agaaccatgg catagcccga gtctctcgca cagaaataaa cggccgtgtc ctcagatctc 60 

75 

agactgttga gctcc 

[0 2 5 7] 
<210> 38 
<211> 414 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "d" of humanized H chain V 

region 

<400> 38 



ffi|iE# 2000-306711 




11-282167 



atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 _5 

gtt aac tea cag gtg cag etg ttg gag tet gga get gtg ctg gca agg 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cot ggg act tec gtg aag ate tec tgc aag get tee gga ttc aac att 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

35 40 ■ 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag gge aga gtc acg att act gcg gac gaa tec acg age 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc tcg agt etg aga tet gag gae teg gee gta 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac tcg gge tat gee atg gac tac tgg ggc caa 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 
ggc ace ctg gtc acc gtc tec tea get age 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
CO 2 5 8] 
<210> 39 



48 



96 



144 



192 



240 



288 



336 



384 



414 



ffilE^ 2000-3067116 




4t¥ 11-282167 

<211> 119 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "d" of humanized H chain 

<400> 39 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 5 9] 
<210> 40 
<211> 414 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 



9 4 2000-306711 




11-282167 



<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "e" of humanized H cliain V 
region 

<400> 40 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 _5 

gtt aac tea cag gtg cag ctg ttg gag tct gga got gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg eat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
20 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat gge cat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc teg att acc gcg gae gag tea acg aag 288 
Pro Lys Phe Gin Gly Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys 

65 70 75 

ata gee tac atg gag etc aac agt ctg aga tct gag gae acg gee gtt 336 
He Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val 
«0 85 90 



aiitE4#2 000-3067116 




11-282167 

tat ttc tgt gcg aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 

414 

ggc acc ctg gtc acc gtc tec tea get age 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
[0 2 6 0] 
<210> 41 
<211> 119 
<212> PRT 

<213> Artifieial Sequence 
<220> 

<223> Amino acid sequence of version "e" of humanized H ehain V region 

<400> 41 

Gin val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

ser val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 
20 25 30 

His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 



40 45 



Tyr Met 

35 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Ser lie Thr Ala Asp Glu Ser Thr Lys lie Ala Tyr 

65 

Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 



105 110 



ffi|iE# 2000-306711 
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Val Thr Val Ser Ser Ala Ser 

115 

[0 2 6 1] 
<210> 42 
<211> 100 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3SSS 
<400> 42 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catccacgag cacagcctac atggagctca ggagcctgag 
[0 2 6 2] 

<210> 43 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PR Shuffling primer F3SSA 
<400> 43 

a^aaccatgg catagcccg. gtctc.cgca cag.aa.aca c^ccg.gtc gtcagatctc 60 

aggctcctga gctcc 

75 

[0 2 6 3] 
<210> 44 
<211> 100 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3CDS 



ffiiE# 2000-3067116 




d^5p 11-282167 
<400> 44 

ttcttggcca tagtatgtat gacccgaaat tccagggcaa agccactctg actgcagacg 60 
aatcctccag cacagcctac atgcaactct cgagcctacg 
[0 2 6 4] 

<210> 45 
<211> 75 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3CDA 
<400> 45 

agaaccatgg catagcccga gtctcttgca caagaataga ccgcagagtc ctcagatcgt 60 

75 

aggctcgaga gttgc 

[0 2 6 5] 
<210> 46 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> nat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "f" of humanized H chain V 

region 

<400> 46 



ffi|I#2 000-306711 




11—282167 



atg aaa tgc age tgg gtc ate tte ttc ctg atg gca gtg gtt aca ggg 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 _5 

gtt aac tea cag gtg eag etg ttg gag tet gga get gtg etg gea agg 
val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga tte aae att 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

20 25 
aaa gae tae tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

55 60 
ccg aaa ttc cag ggc aga gtc acg att ace gcg gac aca tec acg age 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gcc tae atg gag etc agg age ctg aga tet gae gae acg gee gtg 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val 

85 go 
tat tae tgt gcg aga gae tcg ggc tat gcc atg gac tae tgg ggc caa 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

100 105 
ggc ace etg gtc aec gtc tee tea get age 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 

[0 2 6 6] 

<210> 47 



48 



96 



144 



192 



240 



288 



336 



384 



414 



ffiIiE# 2000-3067116 




1 1 — 282167 

<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "f" of humanized H chain V region 

<400> 47 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 6 7] 
<210> 48 
<211> 414 
<212> DMA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 

10 0 ffiSE# 2000-306711 




11-282167 



<222> (1)...(57) 

<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "g" of humanized H chain V 
region 

<400> 48 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-10 _5 
Ett aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg gg 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

cct ggg act tec gtg aag ate tee tgc aag get tee gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tae tat atg cat tgg gta aaa cag agg ect gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 
ccg aaa ttc cag gge aaa gee act ctg act gca gae gaa tec tee age 288 
Pro Lys Phe Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser 

65 70 75 

aca gcc tae atg caa etc teg age eta cga tct gag gae tct gcg gte 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

85 90 
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tat tct tgt gca aga gac teg gge tat gee atg gac tae tgg ggc caa 384 
Tyr Ser Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 6 8] 
<210> 49 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "g" of humanized H chain V region 

<400> 49 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 



10 2 



ffi|I# 2000-306711 




11-282167 



Val Thr Val Ser Ser Ala Ser 
115 

[0 2 6 9] 
<210> 50 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3ADS 
<400> 50 

ttcttggcca tagtatgtat gacccgaaat tccagggccg cgtcaccatg tcagccgaca 60 

agtcctccag cgccgcctat ttacagtgga ccagccttaa 

[0 2 7 0] 
<210> 51 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PR Shuffling primer F3ADA 
<400> 51 

a.aacea„g ca.agcccga .,c.c.e«c, ca,a,a„.a t„c„t,tc c^„co.t, 60 
aggctggtcc actgt 

75 

[0 2 7 1] 
<210> 52 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 



10 3 



ffiltE#2 000-3067116 
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<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "h** of humanized H chain 
<400> 52 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc eat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ecg aaa ttc cag ggc egc gtc acc atg tea gee gae aag tee tec age 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser 

65 70 75 

gee gee tat tta cag tgg acc age ett aag gee teg gae acc gee ata 336 
Ala Ala Tyr Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala lie 
80 85 90 
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tat ttc tgc gcg aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 7 2] 
<210> 53 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "h" of humanized H chain V region 
<400> 53 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr 
65 70 75 80 

Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala He Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 

105 ffi|E#2 0 0 0 - 3 0 6 7 1 1 6 




4t¥ 11-282167 

Val Thr Val Ser Ser Ala Ser 

115 

[0 2 7 3] 
<210> 54 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3MMS 
<400> 54 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catcgacgag cacagtcttc atggaactga gcagcctgag 100 
[0 2 74] 

<210> 55 
<211> 75 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3MMA 
<400> 55 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc ttcagatctc 60 
aggctgctca gttcc 75 

[0 2 7 5] 
<210> 56 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BMS 



10 6 
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<400> 56 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcaccttt accgcggaca 60 
catccgcgaa cacagcctac atggagttga ggagcctcag 100 

[0 2 7 6] 
<210> 57 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

^ <223> FR Shuffling primer F3BMA 

<400> 57 

agaaccatgg catagcccga gtctctcgca caataataaa cagccgtgtc tgcagatctg 60 
aggctcctca actcc 75 
[0 2 7 7] 

<210> 58 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
^ <220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "i" of humanized H chain V 
region 

<400> 58 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea eag gtg eag etg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg cat tgg gta aaa eag agg cet gga eag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gae 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

eeg aaa ttc eag ggc aga gtc acg att ace gcg gae aca teg acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gtc ttc atg gaa ctg age age ctg aga tct gaa gae acg gee gtg 336 
Thr Val Phe Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gae teg ggc tat gee atg gae tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tee tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 7 8] 
<210> 59 



10 8 



ffi$E4f 2 000-3067116 




11-282167 



<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "i" of humanized H chain V region 
<400> 59 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 7 9] 
<210> 60 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
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<222> (1) . . . (57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "j" of hunanized H chain V 
region 

<400> 60 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag etg ttg gag tot gga get gtg etg gea agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cet ggg act tee gtg aag ate tee tgc aag get tee gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg cat tgg gta aaa eag agg cet gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cet geg aat ggc cat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ceg aaa ttc eag ggc aga gtc ace ttt ace gcg gae aca tee geg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn 

65 70 75 

aca gee tac atg gag ttg agg age etc aga tet gca gae acg get gtt 336 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val 
80 85 90 



110 
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tat tat tgt gcg aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 8 0] 
<210> 61 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "j" of humanized H chain V region 
<400> 61 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 
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Val Thr Val Ser Ser Ala Ser 

115 

[0 2 8 1] 
<210> 62 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPS 
<400> 62 

ttctatgcat tgggtgcgcc aggctccagg acagggcctg gagtggatgg gagggaatga 
tcctgcgaat ggccattct 
[0 2 8 2] 

<210> 63 
<211> 79 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2MPA 
<400> 63 

agaatggcca ttcgcaggat cattccctcc catccactcc aggccctgtc ctggagcctg 
gcgcacccaa tgcatagaa 

[0 2 8 3] 
<210> 64 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
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<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "bl" of humanized H chain V 
region 
<400> 64 

atg aaa tgc age tgg gtc ate tte tte ctg atg gea gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gea agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga tte aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg cat tgg gtg cgc cag get cca gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ecg aaa tte cag ggc cga gtc aca ate act gea gae aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gee tac atg gag etc tcg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 
80 85 90 
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tat tac tgt gca aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 8 4] 
<210> 65 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "bl" of humanized H chain V region 
<400> 65 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 
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Val Thr Val Ser Ser Ala Ser 

115 

[0 2 8 5] 
<210> 66 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
0 <222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "dl" of humanized H chain V 
region 
<400> 66 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
0 -15 -10 -5 

gtt aac tea cag gtg cag etg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tee gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg cat tgg gtg egc cag get cea gga cag gge ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 



115 
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gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gcc tac atg gag etc tcg agt ctg aga tct gag gac tcg gcc gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 8 6] 
<210> 67 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> A«ino acid sequence of version "dl" of humanized H chain V region 

<400> 67 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 
35 40 45 
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Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Vai Thr lie Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 
[0 2 8 7] 
<210> 68 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2VHS 
<400> 68 

ttctatgcat tgggtgcgac aggcccctgg acaagggctt gagtggattg gagggaatga 60 
tcctgcgaat ggccatctt 79 
[0 2 8 8] 

<210> 69 
<211> 79 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2VHA 
<400> 69 

aagatggcca ttcgcaggat cattccctcc aatccactca agcccttgtc caggggcctg 60 
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tcgcacccaa tgcatagaa 79 
[0 2 8 9] 

<210> 70 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version ''b3'' of humanized H chain V 

region 
<400> 70 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

ect ggg act tec gtg aag ate tee tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg cat tgg gtg cga cag gee ect gga caa ggg ctt 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 



118 



ffiliE# 2000-3067116 
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gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gcc tac atg gag etc tcg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 9 0] 
<210> 71 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b3" of humanized H chain V region 
<400> 71 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 



119 



mii# 2000-3067116 




11—282167 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 9 1] 
<210> 72 
<211> 414 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1),..(57) 
<220> 

<221> aat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "d3" of humani2ed H chain V 
region 
<400> 72 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 

Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg etg gea agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gcc cct gga caa ggg ett 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gcc tac atg gag etc teg agt ctg aga tct gag gac teg gcc gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 9 2] 
<210> 73 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
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# ^ 11-282167 
<220> 

<223> Amino acid sequence of version "dS" of humanized H chain V region 

<400> 73 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 9 3] 
<210> 74 
<211> 98 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector LvlS 
<400> 74 

gtctagatct ccaccatgag ggcccctgct cagttttttg ggatcttgtt gctctggttt 60 
ccagggatcc gatgtgacat ccagatgacc cagtctcc 98 
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[0 2 9 4] 
<210> 75 
<211> 98 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv4S 
<400> 75 

ttggcagatg gggtcccatc aaggttcagt ggctccggat ctggtaccga tttcactctc 60 
accatctcga gtctgcaacc tgaagatttt gcaactta 98 
[0 2 9 5] 

<210> 76 
<211> 98 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling vector h5Lv2A 
<400> 76 

cttaagaagc ttttaatgtc ctgtgaggcc ttgcacgtga tggtgactct gtctcctaca 60 
gatgcagaca gggaggatgg agactgggtc atctggat 98 

[0 2 9 6] 
<210> 77 
<211> 98 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv3A 

<400> 77 

satgggaccc catctgccaa actagttgca taatagatca ggagcttagg ggctttccct 60 
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ggtttctgct gataccaact taagaagctt ttaatgtc 98 

[0 2 9 7] 
<210> 78 
<211> 94 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv5A 
<400> 78 

tgttcgtacg tttgatctcc accttggtcc ctccgccgaa cgtgtacggg ctctcaccat 60 
gctgcagaca gtagtaagtt gcaaaatctt cagg 94 

[0 2 9 8] 
<210> 79 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer hSLvS 
<400> 79 

gtctagatct ccaccatgag 20 
[0 2 9 9] 

<210> 80 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer hSLvA 
<400> 80 

tgttcgtacg tttgatctc 19 
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[0 3 0 0] 
<210> 81 
<211> 381 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(60) 

<220> 

<221> mat-pep tide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "a" of humanized L chain V 
region 

<400> 81 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 _5 

ggg ate cga tgt gac ate cag atg ace cag tct cca tec tec ctg tct 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate aeg tge aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gee cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
^5 50 55 60 
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agg ttc agt ggc tec gga tct ggt acc gat ttc act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser 

65 70 75 

agt ctg caa cct gaa gat ttt gca act tac tac tgt etg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 0 1] 
<210> 82 
<211> 107 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "a" of humanized L chain V region 
<400> 82 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 
85 90 95 
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Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

[0 3 0 2] 
<210> 83 
<211> 77 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F3SS 
<400> 83 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagatt ttgcaactta 60 
ctattgtctg cagaaca 77 

[0 3 0 3] 
<210> 84 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F3SA 
<400> 84 

tgttctgcag acaatagtaa gttgcaaaat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 

[0 3 0 4] 
<210> 85 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F3RS 
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<400> 85 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagata ttgcaactta 60 
ctattgtctg cagaaca 77 

[0 3 0 5] 
<210> 86 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F3RA 
<400> 86 

tgttctgcag acaatagtaa gttgcaatat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 

[0 3 0 6] 
<210> 87 
<211> 381 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "b" of huaanized L chain V 

region 

<400> 87 
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atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gae ate eag atg ace cag tct cca tec tec ctg tct 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gae aga gtc ace ate aeg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gee cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gea gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tee gga tct ggt acc gat tae act etc acc ate tcg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gea act tae tat tgt ctg eag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ecg tae acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 0 7] 
<210> 88 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Amino acid sequence of version "b" of humanized L chain V region 

<400> 88 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp lie Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

CO 3 0 8] 
<210> 89 
<211> 381 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(60) 

<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "c" of humanized L chain V 
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region 
<400> 89 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg ete tgg ttt cea 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate eag atg aee eag tet cea tee tee ctg tet 96 

Gly lie Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gea tet gta gga gae aga gtc ace ate acg tgc aag gee tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cea ggg aaa gee cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gea act agt ttg gca gat ggg gtc cea tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt gge tec gga tet ggt aee gat tac act etc aee ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat att gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc gge gga ggg ace aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 0 9] 
<210> 90 
<211> 107 

13 1 mil4t 2000-3067116 
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<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "c" of humanized L chain V region 
<400> 90 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 
20 25 30 

4^ Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 
35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
^ 100 105 

[0 3 10] 
<210> 91 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2SS 
<400> 91 

gtctcttaag ttggttccag cagaaaccag ggaaatctcc taagaccctg atctactatg 60 
caactagtaa ca 72 
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[0311] 
<210> 92 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2SA 
<400> 92 

tgttactagt tgcatagtag atcagggtct taggagattt ccctggtttc tgctggaacc 60 
aacttaagag ac 72 

[0 3 12] 
<210> 93 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2XS 
<400> 93 

gtctcttaag ttggtatcag cagaaaccag agaaagcccc taagtccctg atctattatg 60 
caactagtaa ca 72 

[0 3 13] 
<210> 94 

<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2XA 
<400> 94 

tgttactagt tgcataatag atcagggact taggggcttt ctctggtttc tgctgatacc 60 
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aacttaagag ac 72 
[0 3 14] 

<210> 95 
<211> 381 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "bl" of liumanized L chain V 

region 
<400> 95 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cea 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg ace cag tct cea tec tec etg tet 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age tte tta agt tgg ttc cag cag aaa cea ggg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro 
30 35 40 
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aag acc ctg ate tac tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tet ggt ace gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 15] 
<210> 96 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "bl" of humanized L chain V region 

<400> 96 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 
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Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

[0 3 16] 
<210> 97 
<211> 381 
4^ <212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version *'b2'' of humanized L chain V 

region 
<400> 97 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg ace cag tet cca tec tec ctg tet 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tet gta gga gac aga gtc acc ate acg tgc aag gee tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 
15 20 25 
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att aaa age ttc tta agt tgg tat cag cag aaa cca gag aaa gcc cct 192 
lie Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro 

30 35 40 

aag tec ctg ate tat tat gea aet agt ttg gea gat ggg gte eea tea 240 
Lys Ser Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tet ggt ace gat tae act etc aec ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gea act tae tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ecg tae acg ttc ggc gga ggg aec aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 1 7] 
<210> 98 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b2" of humanized L chain V region 

<400> 98 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He 
35 40 45 
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Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

[0 3 18] 
<210> 99 
<211> 117 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mouse monoclona 
1 antibody ATR-5 
<400> 99 

Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg Pro Gly Ala 

5 10 15 

Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Ser lie Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys 
85 90 95 
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Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 

[0 3 19] 
<210> 100 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mouse monoclona 
1 antibody ATR-5 
<400> 100 

Asp He Lys Met Thr Gin Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly 

5 10 15 

Glu Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn Asn Leu Glu Ser 
65 70 75 80 

Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

[0 3 2 0] 
<210> 101 
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<211> 780 
<212> DNA 
<213> Homosapiens 
<220> 

<223> DNA coding for soluble human TF 
<400> 101 

atg gag acc cct gcc tgg ccc cgg gtc ccg cgc ccc gag acc gcc gtc 48 
Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

get Cgg acg etc ctg etc ggc tgg gtc ttc gee eag gtg gee gge get 96 
Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Giy Ala 
-15 -10 -5 -1 

tea ggc act aca aat act gtg gca gca tat aat tta act tgg aaa tea 144 
Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

act aat ttc aag aca att ttg gag tgg gaa ccc aaa ccc gtc aat caa 192 
Thr Asn Phe Lys Thr lie Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

gtc tac act gtt caa ata age act aag tea gga gat tgg aaa age aaa 240 
Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

tgc ttt tac aca aca gae aca gag tgt gae etc ace gae gag att gtg 288 
Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu lie Val 

50 55 60 

aag gat gtg aag cag acg tac ttg gca cgg gtc ttc tec tac ccg gca 366 
Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 
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ess aat gtg gag age acc ggt tct get ggg gag cet ctg tat gag aac 384 
Gly Asn Val Glu Ser Thr Gly Ser Ala Gly GIu Pro Leu Tyr Glu Asn 

85 90 95 

tee cea gag ttc aea cot tac ctg gag aca aac etc gga eag eea aca 432 
Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

att eag agt ttt gaa eag gtg gga aca aaa gtg aat gtg acc gta gaa 480 
He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

gat gaa egg aet tta gtc aga agg aac aac act tte eta age etc egg 528 
Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 240 

gat gtt ttt ggc aag gae tta att tat aea ett tat tat tgg aaa tct 576 
Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

tea agt tea gga aag aaa aca gee aaa aca aac aet aat gag ttt ttg 624 
Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

att gat gtg gat aaa gga gaa aac tac tgt ttc agt gtt caa gca gtg 672 
He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

att cec tec cga aea gtt aae egg aag agt aea gae age ecg gta gag 720 
He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

tgt atg ggc eag gag aaa ggg gaa tte aga gaa gae tac aaa gae gat 768 
Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 
210 215 220 
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gac gat aaa taa 780 
Asp Asp Lys 

225 

[0 3 2 1] 
<210> 102 
<211> 259 
<212> PRT 
<220> 

<223> Amino acid sequence of soluble human IF 
<400> 102 

Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 
100 105 110 
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He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

Asp Asp Lys 
225 
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